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"The beautiful river Ohio, b ounds Kentucke in its whole length, be ing a mil e and 
some times less in breadth, and is sufficient to carry boats of great burthen . Its general 
course is south 60 d egrees wes t; and in its course it receives numbers ofl arge and small 
rivers, which pay tribute to its glory. The only disadvantage this fin e river h as, is a rapid , 
one mil e and a half long, and one mile and a quarte r broad , called the F alls of Ohio. In 
this place the river runs ove r a rocky bottom, and the d escent is so gradual , that the fall 
d oes not probably in th e whole exceed twenty feet. In some places we may observe it to 
fall a few feet. When the stream is low , empty boats only can pass and repass this rapid; 
their lading must be transp orted b y land; but when high , boats of any burthen may pass 
in safety. E xcepting this place, the re is not a fin er river in the world for navigation by 
boats." 

By JOHN FILSON, in 
"The Discovery, Settlement and 
Present State of Kentucke" 
published in 1784 

iii 





F OREWORD 

The history of the Louisville Engineer District e ncompasses more than two centuries 
of Ohio Valley and American history, with such diverse activities as fronti er exploration 
and mapping, emergency fOltification construction during America's major wars, the 
struggle ·to ope n Ohio Valley waterways as channels of commerce, construction of im
m ense navigation , flood control and military base projects, flood fights, and a hundred 
other missions, all reaching epic p roportions. All of us have found the daily work of the 
District so press ing that we have seldom found time to reflect on where we have been, to 
place the multi-faceted continuing operations of the Louisville District in its histOlical 
pe rsp ective, or to consider wh ere we are head ed . 

In this history of the Louisville District and its di stant predecessors we attempt to trace 
the origins of this institution from its beginnings, wh en British Army Engineers firs t 
explored and mapped the Ohio Valley frontier and Colonel Jonathan Williams, first 
Chief of the modern Corps of Engineers, descended the Ohio River in a flatboat to direct 
an experimental Engineer School on what was then the fron tier of the United States, 
th rou'gh the first primitive efforts to make the inland rivers navigable, to the pioneering 
q malization projects and the mod ern fl ood control and water resource development 
programs that grew out of the Ohio Valley flood disasters of the earl y T wentie th Century. 
The development of the Ohio Valley since its first settl ement two centuries ago has been 
swift. From frontier to a predominantly agrarian section to a balanced industrial-agrarian 
society, development has p roceeded as the population of the region swelled , and the 
Aqny Engineers have played an intimate role in that development. A primary goal of this 
hi~tory is to cast new light on the significance of the contributions of the Army E ngineers 
to that devel'opment. 

Utilitarian review of Engineer operations is a common practice in the Louisville En
gineer District, and in this history we have attempted to review the overall program of 
the District and its predecessors since its genes is, res ting on the principle that pas t 
exp erie nce p rovides the firmest foundation for improving the efficiency of any organiza
tion . Yet the Loui sville District is, and has b een always, a human institution responsive 
to human needs, and as such the history of the District is an intrinsically human story, 
som etimes one of high adventure, som etimes humorous, always turbulent. F or two cen
turies, we, the Army Engineers have d evoted ourselves to total performance of the 
miss ions ass igned to us b y the p eople of the Ohio Valley and the nation , and this is the 
story of our individual and team effolts, our hopes, our despairs, our successes, our 
failures, and our sacrifices. 

And so, as we review our activities of the pas t, I can only hope that all of you who have 
p erform ed so well w ill strive to meet the continuing challenges . 

Louisville, Ky. 
24 D ecember 1974 

v 

CHARLES J. FIALA 
Colonel, Corps of Engineers 
District Engineer 
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PROLOGUE 1 

PROLOGUE 

The course of the mighty Ohio River has 
changed many times during the eons of 
geologic history, but the 981-mile long 
course of the Ohio as it existed in 1975 
remained very much the same as it was 
when European explorers first discovered 
the river about three centuries ago. But 
doubtless these early explorers, were they 
to revisit the Ohio Valley in 1975, would 
not recognize the modem Ohio River and 
many of its tributary streams as being the 
same rivers they viewed in the seven
teenth century, for between 1675 and 
1975 a revolutionary transformation oc
curred in the Valley and on the rivers. 

In 1675 the Ohio Valley was, for the 
most part, covered by virgin forests and 
dense vegetation; the only human habita
tions were small, isolated Indian villages; 
and the sole commerce on Ohio Valley 
streams was a limited traffic carried on in 
primitive canoes and dugouts. The Ohio 
River and its tributaries were wild, scenic 
rivers, alternately calm and turbulent, sub
ject to great fluctuations ranging from less 
than a foot deep at extreme low water to 
more than seventy feet deep at flood time. 
While these uncontrolled streams were 
doubtless quite beautiful and clear
running rivers, the many obstructions in 
their channels, notably the limestone 
ledges at the Falls of the Ohio, made even 
primitive navigation hazardous; and the 
wide range of stream fluctuations from 
low water to flood stages made living and 
working on their banks perilous, even to 
the sparce Indian population dwelling in 
the flood plains. 

By 1975 the dense forests had largely 
disappeared from the Ohio River Basin; 
immense industrial centers and urban 
population concentrations sprawled along 
the flood plains where once only a few 

Indians lived; commerce on Ohio Valley 
waterways was transported chiefly in 
enormous tows of barges pushed by pow
erful diesel tow-boats. The Ohio River 
and several of its tributaries were regu
lated by slackwater, lock-and-dam projects 
to provide more than a nine-foot depth for 
navigation at all times; and, while fluctua
tions resulting from a lack, or overabun
dance, of precipitation still occurred in 
1975, the extreme variations in water flow 
had been leveled out by great reservoir 
projects which augmented stream flow 
during low-water periods and reduced the 
height of flood crests . 

As in 1675, the Ohio River in 1975 was 
still fonned by the cold waters of the Al
legheny River rushing down from near 
Lake Erie to unite with the Monongahela 
rolling down from the Appalachians. The 
largest tributaries still joined the Ohio 
from the south and east: from Pittsburgh to 
Louisville, the Little Kanawha, Great 
Kanawha, Big Sandy, Licking, and Ken
tucky rivers dropped from mountain 
sources to a juncture with the Ohio; below 
Louisville, warmer waters of the Green, 
Cumberland, and Tennessee rivers linked 
the Ohio Valley with the sunny South. 
The major tributary streams which united 
with the Ohio from the north - the 
Beaver, Muskingum, Scioto, Miami, and 
Wabash rivers - still found their sources 
near the Great Lakes. These streams, and 
hundreds of smaller tributary streams, 
joined together to produce the mighty 
Ohio River and link the more than two
hundred-thousand square-mile watershed 
of the Ohio River Basin with the remain
der of the inland waterways system of 
America. But, though an accurate map of 
the Ohio Basin in 1675 might have resem
bled a map of the same region in 1975, 
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very great changes in the regimen of the 
streams had been effected to meet the 
demands of a mature and technologically 
oriented .tY:nerican society. 

This is the story of those changes as they 
were conceived and implemented by the 
Louisville District, Corps of Engineers; 
United States Army, and its predecessors 
- the Cincinnati Engineer pistrict, the 
Louisville and Portland Canal Company, 
the Office of Western River Improve
ments , and individual Army Engineer of
ficers on mission assignment in the Ohio 
Valley. 

The Louisville Engineer District, estab
lished on May 11, 1867, has for more than 
a century engaged in programs designed 
to enhance the human environment in the 
Lower Ohio Basin through engineering 
and technology. Prior to 1867, a quasi
public corporation, the Louisville and 
Portland Canal Company, created in 1825, 
was responsible for the improvement of 
navigation around the hazardous Falls of 
the Ohio at Louisville; and the Office of 
Western River Improvements , Corps of 
Engineers, with offices at Louisville , 
supervised the improvement of navigation 
on the Ohio River and other major water
ways in the interior of America from about 
1824 to 1860. And prior to 1824, even as 
early as 1766, individual Army Engineer 
officers performed topographic and hy
drographic surveys and completed milit
ary missions in the Lower Ohio Valley. 

The history of the Louisville Engineer 
District began in the late eighteenth cen
tury when French, British , and American 
Army Engineer officers consbucted for
tifications in the Ohio River Basin, sur
veyed and mapped the Basin , and studied 
the hydrology and navigational problems 
of the rivers. The first missions of Army 
Engineers in the Ohio Valley had the re
fore a military character, in support .of 
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military units operating on the trans
Appalachian frontier and as a contribution 
to the security of the first settlements in 
the Basin, but the work of these early En
gineers also had civil applications in that 
the maps prepared for military purposes 
became the basis for the numerous guides 
printed for the pioneers on the way to new 
homes on the frontier. 

About 1824 the officers and civilian per
sonnel of the Corps of Engineers , United 
States Army, were assigned the mission of 
improving navigation on the Ohio River 
and other major waterways to benefit a 
growing flatboat, keelboat, and steamboat 
commerce. From 1824 to 1860, this navi
gation improvement mission was per
formed intermittently by an Engineer of
fice at Louisville commonly known as the 
Office of Western River Improvements , 
directed by Captain Henry M. Shreve and 
Colonel Stephen H . Long. 

From 1860 to 1865, the improvement of 
navigation was temporarily suspended 
while Engineer officers and personnel , 
both Union and Confederate , concen
trated on pelformance of a military mis
sion. But in 1866 and 1867 the project for 
improving navigation on the Ohio River 
was resumed; and the Louisville District 
was established , responsible at first 
chiefly for the enlargement and improve
ment of the canal around the Falls of the 
Ohio at Louisville , but e\'entually in 
charge of the improvement of all streams, 
except the Cumberland and Tennessee 
rivers , in the Lower Ohio Basin. 

In the late nineteenth and early twen
tieth centuries , in addition to improve
m ents at the Falls of the Ohio, the Louis
ville Dish'ict was active in projects de
signed to provide dependable navigable 
depths through the consbuction of canali
zation, slackwater systems of locks and 
dams on the main stem of the Ohio River 
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and several of its tributaries . In 1936, after 
floods repeatedly d evastated the growing 
population and industrial centers · in the 
Ohio Basin , the Louisville Engineer Dis
trict was assigned the mission of d evelop
ing and implem e nting plans to control 
floods and reduce flood damages to the 
human environment within the District's 
geographic jurisdiction . As a res ult of 
numerous expansions of the scope of the 
flood control mission, as directed b y Con
gress, the Louisville Engineer District 
was participating in 1975 in an extremely 
complex and challenging program to de
velop water resources for multiple pur
pos es - flood control, navigation , water 
supply, recreation, fish and wildlife con
servation, water quality improvem e nt. 
This comprehensive program for the de
velopment of water and related land re
sources, as it was pl ann e d and im
plemented be tween 1936 and 1973, was 
having revolutionary e ffects on livin g 
standards and life quality in the Ohio 
Rive r Basin, as were similar plans and d e
velopments elsewhere in the nation. 

As has been the case with many other 
institutions, the Louisville Engineer Dis
trict had its beginnings with individuals 
on special assignments, progressed 
through a phase in which operations were 
performed by a small staff directed by a 
few colorful and independent men -
Henry M. Shreve, Stephen H. Long, God
frey Weitzel , and William E. Merrill -
and became, in the twentieth century, a 
complex, fully staffed organization - a 
mature institution in which individual 
personnel were subordinate to and in
tegral components of a corporate-type en
tity, the "District." 

Extending over a period of about two 
centuries, characterized by increasing 
complexity of functions and administra

,tive organization, the history of the Louis-
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ville Engineer District ass umes a some
what epic characte r, but retains continuity 
through several major recunent themes. 
This history of the Distric t w ill focus 
chiefl y on the historic dual military-civil 
works missions of th e Corps of Engineers 
as reflected b y d evelopmen ts within the 
present Louisville District boundaries; on 
the administrative and institutional d e
velopment of the Corps of Engineers as 
revealed b y events in the Louisville Dis
trict; and on the gradual expansion of the 
Corps c ivil works miss ion from sur
veying-mapping activities in the late eigh
teenth and early nine teen th centuries, to 
the improvement of navigation in th e 
nineteenth and earl y twe nti e th cenhll'ies, 
to flood control in the mid-twentieth cen
tury, and finally to comprehens ive water 
resource d evelopment and the preserva
tion of environmental quality in the late 
twentie th century . Particular refe rence 
will be made to developments at th e Falls 
of th e Ohio , th e maj or obstruction t o 
navigation on the Ohio River, from the 
early studies of the obstlUctions by Army 
Engineers , to the activities of the Louis
ville and Portland Canal Compan y, 
1825-1874, and, at last, to McAlpine Locks 
and Dam, the structure in place at the 
Falls of the Ohio in 1975 as an element of 
the Ohio River Navigation Modernization 
project. 

Before beginning the lengthy, complex, 
sometimes humorous , and fr equently 
tumultuous history of the Louisville En
gineer District, a brief survey of the his
tory of the Corps of Engineers and review 
of the Corps organization as it existed in 
1975 should doubtles s b e provide d to 
clarify questions which may arise. 

French and British Army Engineers op
erated in North America, a few in the Ohio 
Valley, prior to the American Revolution . 
Some of these Engineers joined the Corps 
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of Engineers, United States Anny, when it 
was established on June 16, 1775, at the 
outset of the Revolution, The Corps of 
Engineers went through several reorgani
zations during its early history; and the 
modem Corps of Engineers organization 
dates from an act of Congress of 1802, 
During the early nineteenth century a dis
tinction was made between Engineers 
who performed topographic mapping mis
sions and Engineers who directed the 
construction of fortifications; therefore, in 
1813 a Topographical Bureau was estab
lished which eventually became the sepa
rate Corps of Topographical Engineers, 
The Corps of Topographical Engineers 
was merged again with the Corps of En
gineers in 1863, when the exigencies of 
Civil War required that Engineer officers 
perform both topographic and construc
tion functions, The Army Engineers were 
first assigned the improvement of naviga
tion on inland waterways in 1824; the 
Corps has retained this mission, and, in 
the twentieth century, this limited mission 
was expanded by Congress to include 
many other functions relating to water re
source development. 

The Chief of Engineers, United States 
Anny, with headquarters in Washington, 
D, c., was, in 1975, the systems manager 
for engineering support for the Army and 
also directed the Army Civil Works Pro
gram, Prior to 1888, individual Engineer 
officers reported operations at projects in 
their charge directly to the Office of the 
Chief of Engineers (OCE); but in 1888 the 
Corps decentralized Division-District or
ganization was adopted, Corps Divisions 
and Districts were essentially administra
tive and construction field offices; in 1975 
there were thirteen Division and thirty
seven District offices , some with jUlisdic
tion for projects outside the continental 
United States, 
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Corps activities in the Ohio River Basin 
were directed in 1975 by the Ohio River 
Division (ORD), established in 1933 at 
Cincinnati, Ohio, The Ohio River Divi
sion Engineer, usually a General officer, 
and his staff at Cincinnati provided overall 
supervision for Engineer operations 
within the Basin, Within the boundaries of 
Ohio River Division \\'ere four subordi
nate offices - Engineer Districts - with 
headquarters at Pittsburgh, Pennsylvania; 
Huntington, 'Yest Virginia; l\"ashville, 
Tennessee; and Louisville, Kentucky, 
Each District was responsible for Corps 
activities in a geographic section, con
forming in general to specific watersheds, 
of the Ohio River Basin; each \\'as com
manded by a District Engineer, \\'ho 
commonly held the rank of Colonel in 
1975, reporting to the Division Engineer; 
and each was staffed primarily by civilian 
career employees, 

The Louisville District's geographic 
area of jurisdiction could be described as 
the Lower Ohio River Basin, inclusi\'e of 
the "'abash, ~liami, Licking, Kentucky, 
Salt, Green , Trade\\'ater, and smaller 
watersheds, and exclusive of the Cumber
land and Tennessee basins, The District 
staff included a District Engineer, a De
puty District Engineer, military assistants 
of the Corps of Engineers , and ciYilian 
personnel. Employees of the District \\'ere 
stationed either at the DistTict Office in 
Louisville, or at project management, op
eration, and construction sub-offices lo
cated throughout the District. The District 
administrati\'e structure included En
gineering Di\'ision, Planning Di\'ision, 
Operations Di\'ision, Real Estate Di\'i
sion , Supply Division, and appropriate 
branches , plus such specialized units as 
Office of Counsel , Office of Administra
tive Services, Personnel Office, and Safety 
Office , Celtainly this complex organiza-
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tion was quite different from nineteenth
and early twentieth-century Engineer of
fices, when Corps functions in a District 
area were frequently performed by a 
single Engineer officer, a small staff of 
clerks and draftsmen, and a few Assistant 
Engineers in charge of various projects; 
but the District organization of 1975 was 
an outgrowth of the earlier administrative 
structure and was still performing the 
same functions first assigned to the Corps 
in the nineteenth century in addition to 
the duties required by the expanded 
Corps water resource program. 
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The information provided above should 
furnish sufficient background for fuller 
comprehension of the story of the Louis
ville Engineer District - the history of 
Army Engineer activities at Louisville, the 
" Falls City," and in the Lower Ohio 
Basin. It is a story which holds intrinsic 
interest for each citizen of the Ohio Valley 
- the "crossroads of America" - because 
the life of each resident of the region has 
been touched, directly or indirectly, by 
the activities of the Louisville Dish'ict, 
Corps of Engineers , United States Army. 
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CHAPTER I: FIRST ARMY ENGINEERS IN THE OHIO VALLEY 

The Corps of Engineers, United States 
Anny, traces its origin to an act of Con
gress of June 16, 1775, au thorizing the ap
poinbnent of a chiel engineer and two as
sistants for the Continental Anny. On the 
day this act passed, Colonel Richard Grid
ley, a fonner British ArnlY Engineer who 
had distinguished himself in previous 
wars with the French, was engaged in for
tifying Breeds Hill near Boston. In the 
battle which followed on June 17, known 
as Bunker Hill, Colonel Gridley joined 
the line and was carried wounded from 
the field , thereby initiating th e con
struction-combat tradition of the Corps of 
Engineers , for Richard Gridley became 
the first Chief Engineer of the United 
States Anny. Many of the first officers of 
the Corps of Engineers , like Gridley, had 
learned military engineering in the ser
vice of the King, and any studies of the 
history of the Corps of Engineers must, 
therefore, begin with the work of Anny 
Engineers during the titanic struggle be-

' tween the British and French empires for 
the control of North America and other 
colonial territories.! The same is true of 
the history of the Louisville District, 
Corps of Engineers, which ' administers 
the Corps program in th e Lower Ohio 
River Basin; it began several years before 
1775 and the action at Bunker Hill. 

Indians , explorers, traders , frontiers
men, soldiers - all had major roles in the 
settlement of the Ohio Valley. The Anny 
Engineers also conducted missions which 
had significant impact on the early history 
of th e valley; an impact which has not re
ceived th e attention it deserves. Though 
their activities are shrouded by a paucity 
of accurate records, members of the 
French Royal Corps of Engineers were ac
tive in th e Mississippi and Ohio valleys 

early in the eighteenth century. British 
Army Engineers, notably Lieutenant 
Thomas Hutchins of the 60th "Royal 
American" Regiment of Foot, served in 
the Ohio and Mississippi valleys before 
the American Revolution; and subse
quently such distinguished American 
Anny Engineers as Major Jonathan Wil
liams , first Superintendent of West Point, 
and Major Stephen H. Long, the famous 
explorer of the West, led special expedi
tions down the Ohio River in the early 
nineteenth century. 

The missions of these officers were 
primarily military: the construction of for
tifications , the preparation of topographic 
and hydrographic maps , and the gathering 
of military intelligence about the strength 
of the enemy, whether Indian or Eu
ropean. But these military missions had 
important secondary civil applications: 
they provided increased knowledge about 
the Ohio Valley useful to merchants , 
pioneers , and river navigators of every var
iety; they aided in quelling Indian resis
tance to the incursions of settlers; and they 
furnished reliable information about a 
multitude of details, such as the variety of 
trees encountered, vital to every settler. 
The dual military-civil mission of the 
Corps of Engineers was thus fore
shadowed by the activities of Anny En
gineers in the Ohio Valley long before the 
creation of th e Corps of Engineers of the 
United States Army in 1775. 

Watencays of Exploration 

Rivers served as the principal transpor
tation and commercial arteries of the ex
plorers and settlers of North America for at 
least two centuries after the first European 
settlements we re established along the 
seacoasts. French explorers from Canada 
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and Louisiana advanced into the interior 
of the continent via the St. Lawrence 
River, the Great Lakes, and the Missis
sippi River and tributary streams. British 
explorers, like their French contem
poraries, also took advantage of waterways 
in expeditions to the west of the Ap
palachians. Such use was perhaps natural, 
since rivers penetrated the dense virgin 
forests covering the continent east of the 
Mississippi and usually provided speedier 
transportation with less physical effort 
than alternate means - horses and 
wagons - then available. British explor
ers and American colonial frontiersmen 
commonly followed river courses from the 
Atlantic to their headwaters, cut roads 
through gaps in the Appalachian mountain 
chain, and again took to the waterways on 
the way west. Because the Ohio and its 
tributaries flow generally in a westwardly 
direction, they were often used by the 
early explorers and traders. 

Fragmentary evidence indicates that 
both French and British explorers and 
traders were traveling the waterways of 
the Ohio Valley before the end of the 
seventeenth century. For many years, 
Robert Cavelier, Sieur de La Salle, a 
French explorer from the St. Lawrence 
Valley, was acclaimed by historians as the 
discoverer, about 1669, of the Ohio River, 
but reexaminations of the evidence have 
discredited this claim. And the name of 
the first European to discover and explore 
the Ohio Valley remains a fertile field for 
historical investigation. 2 

The discovery of the Ohio River may be 
in any case a moot question in that it was 
discovered, long before the arrival of 
Europeans, by American Indians at some 
prehistoric date. Milleniums before De 
Soto and La Salle first viewed the inland 
rivers of America, Indians were utilizing 
those waterways for transportation and 

trade in watercraft generally classified as 
canoes, dugouts, and bull-boats. Canoes 
were formed of bark peeled from trees and 
shaped over a frame with pointed bow and 
stern; dugouts were carved from tree 
trunks by the judicious application of fire 
and repeated scraping with stone tools; 
and bull-boats were constructed by 
stretching animal skins over a crude 
wooden frame. These vessels , whose size 
varied according to the ability and energy 
of the warriors who constructed them, 
were commonly used for travel from vil
lage to village and for the transportation of 
such primitive staples as grain and furs. 
Europeans utilized these rough watercraft 
in their own explorations extensively; 
however, the inadequate capacity of such 
vessels limited their use and they were 
generally abandoned on the Ohio for the 
French bateau and the American flatboat 
in the late eighteenth centmy.3 

One palticularly interesting example of 
the use of Indian vessels by Europeans in 
the Ohio Valley occurred in 1742. A party 
of four Virginians on an exploration ex
pedition authorized by the colony of Vir
ginia crossed the Appalachians to the 
Kanawha River in present West Virginia, 
where they constructed a bull-boat from 
buffalo hides. They navigated down the 
Kanawha River to its confluence with the 
Ohio, down the Ohio past the Falls to the 
Mississippi, and down the Mississippi, 
where they were captured and imprisoned 
by the French. The French did not wish 
the information gathered about river 
navigation to get back to British au
thorities, but one of the prisoners, John 
Peter Salley, escaped, walked back to Vir
ginia, and wrote an account of his experi
ences. His description of the Falls of the 
Ohio was the first accurate accoun t in En
glish of those obstructions, and, because 
the Falls of the Ohio figure prominently in 
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the history of the Louisville Engineer Dis
trict, is perhaps worthy of repetition: 

The F alls" are three miles long in which is a 
small Island, the body of the Stream running on 
the North side, through which is no passing b~ ' 

reason of great Rocks and large \\ 'hirlpools, by 
which we went down on the south side of said 
Island without much Danger or Difficulty, and in 
time of a Fresh [flood] in the RiYer. men may pass 
e ithe r up or down, they being active or careful. 4 

In summary, because of the relative 
ease of transportation by water, in com
parison with the then available modes of 
travel by land, the waterways of the Ohio 
Valley were commonly used by American 
Indians before Columbus , were utilized 
by European explorers whenever possi
ble, and eventually became the principal 
highways for immigration from the coastal 
settlements. The crude vessels used by 
the Indians , the explorers, and later by 
pioneers and frontier traders were tedious 
to construct, limited in capacity, and 
doubtless quite leaky, but they were made 
of easily-available materials , were light of 
draft, and well suited to the requirements 
of primitive tribes and the earliest explor
ers of the Ohio River Basin. 

French Army Engineers 

The Royal Engineer Corps of France 
was foremost in Europe during the seven
teenth century. The Marquis de Vauban, 
Chief of the French Corps of Engineers , 
was renowned for his expertise in the con
struction of fortifications - every modem 
military engineer recognizes his name -
and many fortifications in North America 
were cons tructed on principles elucidated 
b y Vauban . In addition to military con
stru ction , the French Corps of Engineers 
also constructed civil works , notably can
als and locks, to improve the transporta
tion sys tem of the Kingdom of France, The 
influence of French Army Engineers upon 
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the earl" histoIY' of the Corps of Engineers 
of the United States was probably greater 
than that of the British. Many French En
gineers , like Lafayette, came to America 
during the Revolution to serve in the Con
tinental Army. Two French officers -
General Louis LeBegue DuPortail and 
Lieutenant Colonel Stephen Rochefon
taine - served as Chief Engineer of the 
American Army; French engineering texts 
were used to train Americans who would 
be Engineers ; French officers from the 
Napoleonic Army, such as General Simon 
Bemard and Captain William Tell Pous
sin, joined the United States Corps of En
gineers about 1815 and played an impor
tant role in the early civil works program; 
and French engineering technology had 
major influence on the design of the Ohio 
River slackwater system in 1875. 

For over a century prior to the American 
Revolution, French Royal Engineers were 
active in the Mississippi and Ohio "alleys, 
principally engaged in mapping the reg
ion and constructing fortifications . Sieur 
Remy Reno accompanied a French exped
ition to the mouth of the Mississippi Riwr 
in 1698, and ma~' have been the first man 
trained in military engineering and fortifi
cation design to \'isit the ~lississippi Val
ley . Sieur Le Blond de La Tour, officer of 
the French Engin eer Corps , has been 
credited with pe rfOl111ing the first work to 
improve navigation - d eepening the 
mouth of the ~lississippi - on American 
inland rivers, and, about 1720. \\ 'ith con
structing the first levees for flood control 
on tl1e Lowe r ~1ississippi Ri\'er. In 1729 a 
French Engineer, Chaussegros de Lery, 
made a compass Stlly(:'v of the Ohio River 
\\ 'hile on a military expedition and the re
sults of hi s work appeared on a map 
printed in 17-1-1 . But, for the most pali, 
French Engineers in the Ohio Valley de
voted their attention to the constructi~n of 
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fortifi cations to meet the British threat 
from the eas t. 5 

During the series of wars between the 
British and French in the e ighteenth cen
tUly, culminating with the French and In
dian War (1754-1763), as it was known in 
American colonies, French Engineers d e
signed a chain of e laborate fortifications in 
the St. Lawrence and Mississ ippi valleys 
and around the Great Lakes. The ir con
shuction of a fort at the Forks of the Ohio 
(present site of Pittsburgh) in 1754 to con
trol the Ohio Valley was partly responsi
ble for launching the French and Indian 
War, the climax to the struggle for empire . 

British-America ll Army Engineers 

If G eorge Washington may be cons i
dered an Army Engineer, and because of 
his combination of surveying, fortification , 
and military experience th ere is consider
able justification for so doing, h e was 
doubtless the first British-American Army 
Engineer in the Ohio Valley. In 1754, 
Washington conducted, by orders of the 
governor of Virginia, a topographic recon
naissance and millitary intelligence mis
sion into the Allegheny, Monongah ela, 
and Upper Ohio valleys; in th e same year, 
French h'oops , accompanied by Captain 
Le Merc ier , French Army Enginee r , 
moved to the Forks of the Ohio, where Le 
Mercier designed and constructed FOlt 
Duquesn e to secure the region for the 
French monarchy. Washington returned 
to Virginia to repOlt the result of his mis
sion and led troops back to th e Upper 
Ohio Valley to counter the French threat. 
His d e feat on this expedition le d to a 
major war on the North American conti
nent which spread to Europe and around 
the world in 1756, launching a decisive 
struggle between the British and French 
empires which centered in America on 
control of th e St. Lawrence and Ohio 

valleys.6 
Colonel Washington marched again to 

the Ohio Valley in 1755 as aide to General 
Edward Braddock. As General Braddock 
and his command approached Fort Du
quesne, the French post at the head of the 
Ohio, Lieutenant Colonel Thomas Gage 
and a d etachm ent which included the In
dian agent George Croghan and Captain 
Harry Gordon, British Army Engineer, 
were in the vanguard of the column when 
a French and Indian attack from the flanks 
destroyed the British column as an effec
tive fighting unit. George Croghan and 
George Washington carried General 
Braddock from the field and lifted him 
into a wagon for the retreat. 

It was an interes ting conjunction of d es
tinies. Colonel Thomas Gage later became 
commanding general of British forces in 
North America, ordered Captain Harry 
Gordon and George Croghan to open th e 
Ohio River to navigation in 1766, and 
eventually gave the orders which opened 
the American Revolution at Lexington and 
Concord. A review of the subsequent life 
of G eorge Washington is unnecessary 
here, but perhaps it should be emphasized 
that throughout his distinguished career 
he strongly advocated the training of 
militalY e ngineers as a vital component of 
the American army and supported the im
provement of navigation on Am erican 
waterways. It could be argued, with some 
justification , that his support for free 
navigation and government-sponsored 
improvement of navigation led directly to 
the writing of the Constitution of the Un
ited States .7 

In 1784, when Washington was engaged 
in the negotiations which were to culmi
nate in the Constitutional Convention of 
1787, he wrote to the Pres ident of Con
gress to SUppOlt improved navigation and 
canal construction: 
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The Assemblies of Yirginia and ~I ar\' land h ave 
now under consideration the extension of th e in
land navigation of the rivers Potomac and James, 
and opening a communication between them and 
the " 'estern waters: they seem fully impressed 
with the political as \\'ell as the commercial advan
tages which would result from the accomplish
ment of these great objects; and I hop e "vi ll em
brace the present moment to put them in train for 
speedy execution. \\'ould it not at the same time 
b e worthy of the wisdom and attention of Con
gress, to h ave the weste rn waters \\'ell explored , 
the navigation of them full, - ascertained , accu
rately laid down, and a complete and perfect map 
made of the Country; at least, as far \\'estwardl~- as 
the Miamies running into the Ohio and Lake Erie; 
and to see how the waters of them communi cate 
with the riYer St. Joseph which empties into the 
Lake Michigan, and \\-ith the Wabash? I cannot 
forebear observing here, that the Mian1i \ 'iIlage on 
Hutchins map, if it, and the waters here men
tioned are lai d down with an~ ' degree of accurac~ - , 

points to a Ye ry important post for the Union.B 

A careful reading of Washington's words 
reveals that in 1784, after a study of 
"Hutchins map ," he had become in
terested in a project which, in the Louis
ville Engin ee r District in the mid
twentieth century, was to be known as the 
Cross-Wabash Waterway. Another distin
guished Virginian, Thomas Jefferson , was 
also studying Hutchins ' map at about the 
same time. He wrote that, without qualifi
cation, the "Ohio is the most beautiful 
river on earth. Its current gentle, waters 
clear, and bottom smooth and unbroken 
by rocks and rapids, a single instance only 
excepted." The "single instance" was the 
Falls of th e Ohio, and Jefferson specu
lated that th ese obstructions might b e 
opened for constant navigation b y clearing 
th e chann el nearest th e Virginia (Ken
tucky) shore. 9 

Hutchins' map is a subject which often 
recurs in the early history of the Ohio Val
ley; it was probably the mos t accurate map 
of the Ohio Rive r in existence until 1821. 
A visitor in the Ohio Valley in 1783 wrote 
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that any immigrants to the region should 
acquire a copy of Hutchins' map: "He 
travelled through these parts before the 
war, under orders from the British gov
ernment, and his is the best and only map 
of that country." The Hutchins' map was 
used by commissioners from the United 
States who treated \\'ith the Indians of the 
Old Northwest; descriptions of the Ohio 
Basin written b y Hutchins were printed 
and reprinted in eastern ne\\'spapers to 
provide information for those \\'ho might 
go there ; the Hutchins' map was supplied 
to British and later American combat units 
on expeditions down the Ohio River and 
up its tributaries . Thomas Hutchins , one 
of the most neglected figures in American 
frontier history, \\'as an AmlY Engineer. 10 

Thomas Hutchins, a native American 
born in New Jersey, began his military 
career in the British arnly. He joined the 
Pennsylvania militia during the French 
and Indian War and participated in the 
expedition led by General John F orbes 
which finally captured Fort Duquesne at 
the Forks of the Ohio in 1758,11 Hutchins 
probably read the jubilant dispatch from 
the headquarters of the British am1Y after 
its occupation of Fort Duquesne: 

Blessed be God, the long look'd for Day is ar
rived, that has now fL"ed us on the Banks of the 
Ohio \\-ith great Propriety call ed La Belle Ri ricrc. 
in the qui et and peaceable Possession of the finest 
and most fertile Country of America, lying in the 
happiest C limate in the l lniyerse. This ,-aluable 
Acquisition l a ~ - s open to a ll his ~I ajes~'-s Subjects 
a Ye in of Treasure, \\'hi ch, if rightl,-managed, may 
prove ri che r th ,U1 the ~I i n es of .\lCXiC(l ___ .12 

It is likely that Thomas Hutchins would 
have agreed witll e \'t' ry \\'ord of the dis
patch, for he was to spend the remainder 
of his life sUlye~ing, mapping, and trawl
ing tl1e Ohio Vall ey from end to end. After 
the capture of FOlt Duquesne, Hutchins 
served for a time with George Croghan as 
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an Indian agent, then accepted a commis
sion as Ensign in the 60th Regiment of 
Foot, the "Royal Americans," a combat in
fantry unit with a complement of men 
from every section of the American col
onies. His actual service, however, was as 
Engineer on the staff of Colonel Henry 
Bouque t. With Captain Harry Gordon, 
Hutchins participated in the des ign and 
construction of Fort Pitt, and later in its 
d efense against Indian assault. When Col
onel Bouquet marched his command 
across the Upper Ohio Valley to the Mus
kingum River to deal with the Indians of 
the Pontiac Conspiracy, Thomas Hutchins 
direc ted th e cutting of roads and the 
building of bridges to facilitate th e 
movement. l3 

Mapping the Ohio 

Though the Treaty of Paris , 1763, had 
given the British crown legal possession 
of the Ohio Valley and Illinois , as late as 
1765 these lands were still in the hands of 
the French and their Indian allies. This 
was chiefly the result of continued Indian 
resistance under the leadership of Chief 
Pontiac and the dearth of reliable informa
tion about the transportation routes and 
topography of the region. From 1763 to 
1765 three British expeditions attempted 
to reach the French posts in Illinois via 
the Mississippi from the Gulf and over
land from Detroit; each was hampered by 
the slow progress made upstream on the 
Mississippi or on the overland route and 
was turned back by the Indians before ac
complishing its mission. 

In the spring of 1765, George Croghan 
and a few Indian allies were sent down 
the Ohio to treat with the Indians and 
open the Ohio River route to Illinois . The 
expedition was attacked near the mouth of 
the Wabash and taken captive up the 
Wabash to Vincennes and Ouiatanon, but 

Croghan was able to convince the h'ibes 
they would receive no furth er aid from the 
French and negotiated a truce with Chief 
Pontiac. In August, 1765, a British d e 
tachment commanded by Captain Thomas 
Stirling followed Croghan's route down 
the Ohio, and, in spite of low water, was 
able to reach Illinois and take possess ion 
for the British Empire. Shortly thereafter 
another British u~it reached Illinois from 
New Orleans , after a five-month trip up 
river against the current of the Missis
sippi.l4 

It became apparant to the British com
mand that if it wished to reinforce and 
supply the troops in Illinois , and thereby 
retain possession of the region, it was vital 
that maps of the Ohio River be prepared as 
a guide for future expeditions and supply 
convoys . General Thomas Gage directed 
that a supply exp edition be organized at 
Fort Pitt and ordered that Captain Hany 
Gordon, chief engineer, and his assistant, 
Ensign Thomas Hutchins, join the expedi
tion. Gordon and Hutchins were assigned 
the mission of mapping the Ohio during 
the passage down river, noting the width 
and depth of the water, the speed of the 
current, and camping sites which might be 
made reasonably secure from surprise In
dian attack. General Gage further ex
plained and ordered: 

As the greatest Bene fit th at can accrue from 
being in possession of the Illinois will be to watch 
the Motion s and designs of our opposite Neigh
bours, whether French or Spaniards and to pre
vent their Traders introducing foreign Merchan
dise into His Majestys Territorys and by secret 
intrigues spiriting up the Indian Nations to com
mit hostiliti es on His Majesty's Subjects, and as it 
will be also necessary to check any evil designs 
that the French Inhabitants may have who have 
chosen to remain on their Lands in those Terri
torys that have been Yielded to Great Britain, You 
will be careful! in Your Examination of that Coun
try of which you wil! take as exact a Survey as time 
and ci rcumstances will all ow, that we may fix 
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upon the best and most Advantageous Spots for 
such Fortifications as shall be found necessary to 
Answer the purpose above mentioned , IS 

The mission of the British Engineers 
therefore included topographic and hy
drographic reconnaissance to aid in estab
lishing logistic lines, gathering military in
telligence useful to the army, and the 
selection of sites for fortification construc
tion , After surveying the Ohio River and 
the Illinois country, the Engineers ",ere 
instructed to descend the Mississippi, ob
serving the strength of foreign fortifica
tions , ascertaining the number of troops in 
each garrison, and estimating the strength 
of Indian tribes in the region , At r\ ew Or
leans , they were to declare their "amica
ble intentions" to Spanish authorities , 
then proceed to inspect British posts at 
Mobile and Pensacola, and finally to re
turn to the Atlantic coast by sailing vessel 
and report,I6 

Captain Gordon and Ensign Hutchins 
joined the supply expedition at Fort Pitt; it 
consisted of seventeen bateaux, the largest , 
fleet of British vessels ever to navigate the 
Ohio River. The mercantile firm of Bayn
ton , Wharton , and Morgan of Philadel
phia, which planned to contract for army 
supplies and trade with western Indian 
tribes , had established a boatyard at 
Pittsburgh for the fabrication of galley 
bateaux and other watercraft in 1765, and 
doubtles s furnished the boats for the ex
pedition, for thirteen of them were laden 
with the firm's supply and trading goods, 
George ~lorgan , junior partner in the finTI , 
join ed th e exp edition to look after the 
compan y's interests, George Croghan, the 
Indian agent, and over a hundred of hi s 
Indian friends, also accompanied the ex
pedition ; he planned councils with the 
western tribes, where he would disb'ibute 
the customary presents from th e British 
government,17 
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There were several interesting connec
tions between the leaders of the expedi
tion, Hutchins had previously served for a 
time as assistant to Croghan as Indian 
agent. Croghan and Captain Gordon had 
become acquainted during the Braddock 
expedition and were partners in real es
tate speculation, Croghan was also a silent 
parmer in the Baynton , Wharton , and 
Morgan company, but this was concealed 
for such an arrangement between Indian 
agents representing the government and 
private traders was an illegal , though 
common, method of conducting the In
dian trade, These relationships suggest 
the multiple military and civil purposes of 
the expedition, Croghan was to conciliate 
the hostile tribes with gifts , if possible; 
and if not he had over a hundred friendly 
warriors to defend the expedition, Morgan 
was in charge of supplies for sale to the 
British ganison in Illinois ; he also had 
goods for use in opening the Indian trade, 
The Army Engineers '\'ere to map the 
Ohio River for use by future supply ex
peditions and in future military opera
tions ; their map could also be used by 
trading firms and others interested in 
navigating the ri" er. 1'\0 mention \\'as 
made in the records of the expedition of 
planning for future settlement, but doubt
less the subject received some considera
tion, for Croghan and Gordon " 'ere en
gaged in real estate speculation at the time 
and Hutchins and ~l organ later planned a 
settlement near tl1e mouth of the Ohio, 

On June 18. 1766, to the sound of can
non salute from FOli Pitt, tl1 e flotilla. with 
four men at the oars of each bateau. set off 
down th e Ohio, It must have been a color
ful sight, '''ith over a hundred Iroquois, 
De laware, and Shawnee Indians in paint 
and feathers, George Morgan and his men 
in rough frontier clothing, and Thomas 
Hutchins probably wearing his scarlet and 
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blue regimentals for the occasion. Be
cause Hutchins traveled in a more ma
neuverable bateau to facilitate the gather
ing of information for his map, George 
Morgan boarded the Hutchins bateau ; 
Morgan hoped thereby to gain more in
formation of use to his firm about the 
navigation of the river. The fleet averaged 
about forty miles per day, moving only 
during daylight hours . It was delayed, 
however, by the grounding of boats on 
bars - one of Morgan's men drowned 
while attempting to free a boat from a bar 
- by the necessity of stopping to hunt 
buffalo for food, and on June 28 it was 
forced to the bank by a violent storm. 1S 

The expedition halted at the mouth of 
the Scioto River for about a week while 
Croghan conferred with Indian leaders, 
then proceeded to the Falls of the Ohio. 
Captain Gordon observed the Falls of the 
Ohio did not deserve the name "Falls" 
b ecause there was no precipitous cataract, 
merely rapids over a " ledge of flat lime
stone rock, which the Author of Nature put 
here to keep up the waters of the higher 
Ohio, and to be the cause of that beautiful 
stillness of that river's course above." A 
portion of the freight was unloaded above 
the Falls and reloaded below after the 
boats had successfully navigated the 
channel nearest the right (Indiana) bank. 19 

The expedition arrived at the mouth of 
the Ohio on August 7, where the En
gineers checked their map with latitude 
readings , and turned up the Mississippi, 
arriving at Kaskaskia, British headquarters 
in Illinois, on August 19. The Engineers 
continued their survey up the Mississippi 
to the mouth of the Illinois River, then 
navigated the Mississippi to New Orleans 
and returned by sea to the Atlantic coast to 
make their report. General Gage had the 
map of the Ohio River copied and distri
buted to the appropriate commanders. 

The map was the first detailed hydro
graphic study of the Ohio River and pro
vided information about many topo
graphic features. The accompanying re
port provided reliable information about 
the number and character of the Indians , 
the strength of Spanish posts, and accurate 
appraisals of possible transportation 
routes and likely sites for fortifications -
precisely the sort of information necessary 
for proper policy-making and troop
disposition planning. Also extant in th e 
surviving Hutchins' papers is a detailed 
plan for an assault on New Orleans, but 
whether he prepared it as part of his report 
of 1766, or at a later date is not clear.20 

In 1767 Hutchins rejoined th e Royal 
American Regiment at Fort Pitt, and in 
1768 h e accompanied his regiment on a 
second voyage down the Ohio, apparently 
acting as guide. In 1769 h e constructed an 
armed bateau , rowed with twenty-four 
oars, capable of transporting thirty-five 
troops and six-months provisions , and 
mounting a six-pound cannon on th e 
forecastle. It was designed to patrol the 
Lower Ohio and its tributaries to curtail 
activities of foreign traders and hunters 
who were slaughtering buffalo and incit
ing the Indian tribes. The extent to which 
this vessel, the Gage, was used is uncer
tain, though General Gage did report that 
Hutchins narrowly escaped an Indian at
tack while in a patrol boat on the Ohio in 
1771.21 

Hutchins later directed the construction 
of British fortifications at Pensacola, 
Florida, was elected a member of the 
American Philosophical Society, and was 
promoted to the rank of captain in the 
British Army. At the onset of the RevQlu
tion he was in London preparing his map 
of the Ohio Valley and his journals for 
publication; they were published in 1778, 
and for many years were the only reliable 
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printed source of information about the 
Ohio Valley frontier. Selections were re
printed in American newspapers for the 
information of those planning to relocate 
in the Ohio Valley, and the information 
and map were used, often without credit, 
by a number of early geographers and 
such publishers as Zadok Cramer who 
printed guides for the use of navigators on 
the Ohio River and its tributaries.22 

While in London Captain Hutchins en
gaged in business correspondence with 
Samuel Wharton, a partner in the firm of 
Baynton, Wharton, and Morgan of 
Philadelphia, who was a part of the Amer
ican intelligence organization during the 
Revolution. British counterintelligence 
learned of the correspondence, arrested 
Hutchins , and clapped him in irons under 
charges of treason. These charges were 
unsubstantiated and Hutchins was re
leased; however, he fled Britain to France 
to join the Revolution. With a letter of 
recommendation from Benjamin Frank
lin, he departed France as secretary to 
John Paul Jones aboard the Alliance to re
turn to America and join the Engineer 
Corps of the Continental Army. At the 
close of the war, Hutchins was appointed 
" Geographer to the United States ," which, 
it has been claimed, made him the first 
"Chief of Topographical Engineers, U. S. 
Army." After the enacbnent of the Land 
Ordinance of 1785, Hutchins and a corps 
of assistant surveyors, with protection 
from Indian attack provided by troop de
tachments, began the survey of the terri
tory north of the Ohio River in preparation 
for its sale and eventual settlement. Just 
before his death in 1789, Hutchins as
sociated with his old friend, George Mor
gan, in planning the establishment of a 
colony at New Madrid (Missouri) near the 
mouth of the Ohio.23 

The exploration and mapping of the 

Ohio Valley frontier was Hutchins' life for 
over thirty years. As soldier and Army En
gineer, as Indian agent and "Geographer 
to the United States ," he repeatedly navi
gated the Ohio River and its tributaries 
and walked the country from the Great 
Lakes to the Gulf, always making careful 
note of river navigation and hydrology, 
natural resources and climate, and other 
details which might be of value to either 
military authorities or civilian pioneers 
and entrepreneurs. His work had an incal
culable, but major, influence on the open
ing and settlement of the Ohio Valley. 

American Army Engineers 

In the demobilization which followed 
the Revolution, the Corps of Engineers , 
like most of the Continental Army, was 
disbanded. Until a major war again 
threatened the nation in the second 
Washington administration, no Army En
gineer organization existed, and the vet
eran Engineers of the Continental Army 
went into private business , or took em
ployment on the various state projects for 
internal improvement.24 

The postwar career of one former En
gineer officer is of special interest to his
torians of the Ohio Valley. Colonel Rufus 
Putnam, a veteran of the French and In
dian War who had become the second 
Chief Engineer of the Continental Army, 
was an organizer of the Ohio Company, 
founded in Boston in 1786, which re
quested the granting of public lands in the 
Ohio Valley for veterans and their 
families . Congress granted one and a half 
million acres of land, lying in the present 
state of Ohio, to the Ohio Company; and 
in 1788 Colonel Putnam, aboard the galley 
Mayflower, led a group of settlers down 
the Ohio River to found the town of 
Marietta. There, Putnam directed the con
struction of "Campus Martius," a formida-
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ble fortification designed to repel Indian 
attack, ,,"hich it did on several occasions. 
He ,yas later appointed Judge of the 
North,,"est Territory and in 1796 ,,"as ap
pointed Surveyor General of the United 
States .2 5 

\Yhen another major war beh\"een 
Great Britain and France threatened to in
\'olve the United States in 1794, Congress 
authorized the raising of a composite 
Corps of Artillerists and Engineers of four 
battalions strength. Se\'eral of these uints 
sa\\" sen"ice in the Ohio Yalley during the 
closing years of the eighteenth century, 
and a fe,, ' Engineer officers navigated and 
studied the Ohio Ri\'er during this 
period.2 6 

~Iajor Jonathan Williams , Second Reg
iment of Artillerists and Engineers , \yas 
assigned a topographic and fortification 
mission in the Ohio Yalley in 1801. ~Iajor 
\Yilliams \\"as related to Benjamin Frank
lin , and had acquired his e ngineering 
education in Britain and France \\"hile 
serving as Franklin' s private secretary and 
as supply officer and inspector for the 
Continental Army at 1\antes, France, £:om 
1770 to 1783. At the end of the Revolution 
\\"illiams returned to the United States , 
took a degree at Harvard College, and be
came associated " "ith Franklin at 
Philadelphia in experimental science. In 
1801 h e ,,"as commissioned in the Corps of 
Artillerists and Engineers. His first 
assignment \\"as to proceed to the trans
Appalachian Wes t to inspect fOitifications, 
recommend improvements and se lect 
sites for ne\y posts , an d plan military 
roads . H e e:\amined posts in th e I\iagara 
area, and on ~Iay 1 arri\ed at Pittsburgh 
for th e expedition dO\\n th e Ohio. 27 

H e embarked at Pitt ,~hurgh on JuI~ ') 
1801, in command of three \ 'ery large flat
boats. One transporte d horses and 
dragoons; anoth er carril'd troops of the 
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Second Regiment of Artillerists and En
gineers, plus a fourteen-piece band ,,'hich 
the commanding general, James \Yilkin
son, had ordered to the front; and in the 
third \\'ere some ne"" recruits , Major \Yil
lian1s , and his n\"o assistants , Lieutenant 
John De Barth \\"albach and Lieutenant 
Alexander ~facomb (later Chief Engineer, 
U. S. Army, 1821-1828). At the beginning 
of the \'oyage ~fajor \Yilliams had some 
trouble ,\"ith the recruits , \\'ho \\"ere 
"beastly drunk." but after he settled this 
problem the h"ip down river was quite 
pleasant. The boats tra\'eled day and 
night, making an a\'erage progress of se
\"enty miles p e r day, and entertainment 
\"as provided by the general's band.28 

Lieutenant ~facomb sketched the in
teresting feahlres of the \ 'alley, and ~1ajor 
Willian1s made extensi\'e notes about all 
he sa'\" during the expedition. He ,,'as 
especially impressed by rapidly increas
ing population of the Ohio Yalley. "They 
may in less than a Century," he predicted, 
"defy the power of the " 'orId. The Ohio 
may in that time repres ent what the Rhine 
is now .... In point beauty, lastly of 
navigation, & feltility of soil. it must be 
preeminent . ... "29 

The flotilla reach ed Louisyille on July 
13 and employed a Falls pilot to guide tlle 
boats through th e rapids. The description 
of the Falls of th e Ohio \\"l'itten by ~Iajor 
Williams further clarifies the n<1\ 'igational 
difficulties at that point: 

The Ohio in point of c'oll\'enience &: ,.\fety i, 
(except in thi s spot) the best in the world hut here 
at the Falls it is among the \Hlrst of lHl\ 'igable Riy
er, at th j , season llf the yem. It i, di\"ided into 3 
Chilies . .. & in c\ distance llf:2 mile fall> 2:2L2 feet 
perpendicular but nl1t ill equal gradation. Two of 
the Chlltes are nll\\ l1t'arl~ ' dry. The Islands that 
diyide tlll'111 a ltl1tl\lgh there are some l't:'mnc\l1(> llf 
Trcl" a n ' mere ly Land BC\Ilks. and ill great 
freshe[t)s are pJ'()bab l ~ ' ,n 'N tl llwed. TIlt' remain
ing Chute- bn'onlt's 1110re rapid in propOltion c\S 
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(U. S. Signal Corps Photograph) 
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th e wate r is more confin ed, and when \\'e passed 
with our Boat we had not six inches to spare, be
tween the Rocks, all three Boats however passed 
very safel) ' having first by dividing our loading 
among the Boats made them all draw alike but 
about 12 Inches of Water. In passing th e most 
dangerous part of the F alls \\ ' e went with such 
rapidity th at the distan ce of about a mile & ly4 was 
performed in 4 minutes, What would you think at 
seeing a fl oating H ouse carried \\ 'i th that rapidity 
through such a naITOW passage where the deepest 
water over the Rocks is not :2 feet & \\ 'h en we h ad 
not 6 In ches to spare between them ?30 

~Iajor Williams and his fl eet arrived at 
Cantonment Wilkinsonville, a troop
training camp at the Grand Chain of rocks 
about eighteen miles above the juncture 
of the Ohio and Mississippi, on July 29. 
There, Major Williams directed the Sec
ond Regiment of Artillerists an d En
gineers in artillery practice and exp eri
m ents w ith ordnance. H e also laid out a 
fortification about five miles furth er down 
the Ohio (near the present site of Lock and 
D am No . 53 , Ohio River ), which was 
never conshucted. The garrison at Can
tonment Wilkinson ville w as suffe ring 
numerous fataliti es from epidemic fever at 
the time Major Williams arrived, and at 
the d eath of the commandant, Major Wil
liams became commanding officer of th e 
post. Because of the fever epidemic and 
other considerations , Cantonment Wilkin
sonville was abandoned in late 1801, and 
Major Williams retumed to Louisville by 
poling a canoe up the Ohio for e ighteen 
days.31 

By 1801 it had becom e evident that the 
compos ite Corps of Artillerists and En
gineers was not a satisfactory organization ; 
that th e officers were not receiving ade
quate tra ining in the science of militalY 
engineering, which required much more 
th an th e construction of artill e ry e m
placem ents . Support had d eveloped in 
Congress for separating th e two branches 
and creatin g a nati onal academy for tra in-
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ing Army Engineers. Secretary of War 
James McHenry expressed this opinion to 
the Hous e of Representatives in 1800 and 
adde d that highly-trained military en
gineers could have multiple benefits for 
the nation : 

'Ye must not conclude, from these observations, 
that the services of the engineer is limited to con
stru cting, connecting, consolidating, and keeping 
in repai r fortifications , This is but a single branch 
of th eir profession, though, indeed, a most impor
tant one. The ir utility eJl.1:ends to almost every de
paI1:ment of war, and every description of general 
offi cers, besides embracing whatever respects 
public buildings, roads, bridges, canals , and all 
such \\'orks of a ci \ 'i! nature . I consider it, there
fore, of vas t consequen ce to the t T nited States, that 
it should form in its own bosom, and out of its own 
native materials, men qualified to place the coun
try in a proper posture of defen ce, to infuse sci
en ce into our army, and give our fortifications that 
degree of force, connexion , and p erfection , which 
can alone counterbalan ce th e superiority of attack 
over defence,32 

On March 16, 1802, President Thomas 
J efferson, d oubtless influenced by the 
reasoning that train ed p ersonnel of the 
Corps of Engineers could perform b oth 
civil and military construction, signed into 
law th e bill es tablishing th e modern 
Corps of Engin eers and the United States 
Military Academy at West Point. ~Iajor 

Jonathan Williams had re turn e d from 
Louisvill e to the East, and h e ,,'as ap
pointed first Superintendent of\Yes t Point 
and first Chief Engineer of the modern 
Corps organization . Super\'ision of the 
military academ y at ,,'est Point " 'as to re
main the resp onsibility of the Chief of 
Engin eers until 1866, and e \' e ry Chief 
Engineer of the United States Army until 
the Civil War \\'as tra ined at \Yes t Point by 
Jonathan Williams before he re tired from 
the service in 1812.33 

During the first d ecade of its e xistence, 
personn el of the Corps of Engineers, in 
additi on to purely l11ilitar~ ' duti es, p er-
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fOlm ed services , such as surveys for roads 
and canals, of a civil charac ter. Th e first 
major civil works constlUction responsibil
ity of the Corps was the Cumbe rland, or 
National , Road , forelUnner of th e national 
high way sys tem, which crossed the Ap
palachians from Maryland to the Ohio Val
ley and eventually traversed south ern 
Ohi o, Indiana, and Illin ois. During th e 
War of 1812, Am1Y Engineers pe rfOlmed 
military mi ss ion s in prac ti call y every 
combat theater. Th ese duti es principally 
consisted of fOltification constlUcti on, to
pographic reconnaissance, and map pro
duction. Because fortificati on consh"U cti on 
materi ally differed from reconnaissance 
and mapping functi ons, a separate organi
zati on , the T opographical Bureau , later 
th e Corps of T opographi cal En gin ers, 
was es tabli shed in 1813 and charged w ith 
m ee tin g th e Army 's mappin g require
ments. Though cooperation b etween the 
T opographical Engineers and th e Corps of 
En gineers was close and th eir civil works 
responsibiliti es often overlapped, the two 
agencies re tain ed the ir separate organ iza
ti on until 1863 wh e n th ey were again 
amalgamated .34 

Summaru 
Though the Louisville Dish'ict, Corps of 

Engineers, traces its continuous existence 
back only to 1888, or p erhaps 1867, Army 
Engineers - French , British , and Ameri
can - conducted miss ions in th e Ohio 
Valley long before it was settl ed and even 
be fore the Corps of Engin eers, United 
States Almy, was first establish ed in 1775. 
Foreshadowing the modern dual miss ion 
- military constIUction and civil works 
of the Corps of Engineers in the Ohio Val
ley and elsewhere, the early Engineer ac
tiviti es in the Ohio Valley and within the 
present boundaries of the Louisvill e En
gineer District were military in character 

but had ex tensive civil applicati on . Th 
work of such Am1Y Engineers as George 
Washin gton and Thomas Hutchins in th e 
Ohio Valley before the Am erican Revolu
ti on, and th eir continued int res t in the 
region after th war, had an unassessabl e 
but w ithout d oubt significant influ ence on 
the conques t of the valley b y the British 
Empire and its subsequent settl ement by 
Am ericans. 

Th e role of Washington in opening the 
Ohio Vall ey for Virginia and the British 
Empir , hi s subs e quent supp ort for 
studies of th e region - its r sources, its 
topography, its navigable ri vers - and hi s 
politi cal and financ ial support for th e de
velopm ent of transportation routes to link 
the orig inal coloni es and sta tes w ith the 
trans-Appa lachi an Wes t can ne ve r be 
overl ooked in any history of th e fi rst fi-on
ti er. Ne itl1e r should the work of Th omas 
Hutchin s b e ne glec te d , for hi s top o
graphic studies did much to facilitate th e 
navigati on of the Ohio, both for British 
and Ameri can troops and for the early set
tl ers and merchants. These acti viti es we re 
not autl10Iized b y the British gov mment 
for other than military purposes; ye t, they 
did foster the subsequent settl ement and 
development of the Ohio Valley. 

The work of Thomas Hutchins in the 
Old NOlthwes t after the Revolution was a 
deliberate effOlt b y the United States to 
facilitate se ttl ement of th e region; such 
settlem ent would secure American conb'ol 
of the newly-won West and stimulate the 
sale of public lands . Th e work of th e 
Corps of Artillerists and Engineers on the 
Ohio Valley fronti er in the waning years of 
the e ighteenth cen tulY, as part of an over
all national policy for the removal of the 
Indian threat to the settl ements and the 
countering of poss ible ventures in th e reg
ion b y ne ighboring powers , was also con
ducive to settl ement and development of 



20 

the region, by increas ing the security of 
the new homes b eing quickly hacked from 
the forest. 

Recent studi es of th e history of th e 
h'ans-Miss iss ippi West and F ar Wes t have 
recognized the significance of the deliber
ate govemmental policy of fos tering set
tl ement and development of those regions 
throu gh explorati on and m appin g ac
tiyities conducted b y Army Engineer of-
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fi cers. 3 5 Perhap s somewhere in the his
tory of the Ohio Valley frontier, along with 
Indians, explorers, traders, frontiersmen, 
and pioneers, room should b e made for 
the Am1Y Engineers. It is worthy of note 
that top ographi c and h ydrographic sur
veys and studies \\'ere to be a continuing 
miss ion of the Corps of Engineers and the 
Louisville Engineer District in the Ohio 
Valley as elsewhere . 
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CHAPTERII : OHIO RIVER NAVIGATION, 1783-1824 

No history of the activities of the Corps 
of Engineers in th e Ohio River Valley 
could b e complete without a review of the 
historic development of waterways navi
gation and waterborne commerce in the 
valley, for the major continuing miss ion of 
the Louisville Engineer District and its 
predecessors has b een the improvement 
of waterways as a benefit to navigation . 
Congress first assigned the improvement 
of inland rivers to the Corps in 1824, but 
officers of the Corps , during the perfor
mance of their military missions in th e 
Ohio Valley, often reported the condition 
of th e unimprove d waterways an d de 
scribed the characte r of the waterborne 
commerce prior to 1824. And one of them, 
Major Stephen H . Long, made significant 
contributions to the des ign of the western 
inland river steamboat. Before recounting 
the history of the improve ment of the 
Ohio River for navigation , a review of the 
d evelopm ent of navigation on the Ohio 
River prior to 1824 is in orde r. 

Condition of the Ohio River Prior to 
Improvement 

Early descriptions of th e Ohio Rive r 
emphasized its navigability, often stating 
that no serious proble ms were m e t in 
traveling the river except at the Falls . It 
was , however, not quite as simple as de
scribed, for early navigators used light
draft canoes, dugouts , skiffs , and bateaux 
and did not consider grounding on a bar a 
se rious mishap. Navigators of a late r 
p eriod, who us ed deep er-draft vessels, 
were to continually complain of shallow 
channels , shifting bars , hazardous rocks 
and snags, and similar obstructions . As the 
Ohio Valley was settled and extensive use 
of the rivers for marke ting agricultural 
produce and manufactured goods de -

veloped, obs tructions to navigation, be
caus e of resultant delays and losses of 
boats and the ir cargoes, became more ob
jectionable. 

The navigability of Ohio Valley water
ways, before 1824 the principal outl e t to 
market, was a matter of great personal 
concern to th e earl y settl ers. In its natural 
conditi on, th e Ohio Ri ve r h ad a 
constantly changing channel. Annual 
floods shifted th e location of sand and 
gravel bars, created and des troyed islands, 
cut new channels and filled old, under
mined banks and toppled en tire trees into 
the stream. The ri ve r was alternate ly calm 
and tumultuous, wildly flu ctuatin g from 
one foot deep at extreme low water up to 
eighty feet at record fl ood stages. In 1838 
the entire fl ow of th e river just below 
Pittsburgh was measured at 1400 cubic 
feet per second (cfs); at the cres t of the 
1937 flood about 900,000 cfs poured past 
Cincinnati into Louisville. From its h ead 
at Pittsburgh to its mouth at Cairo, th e 
Ohio ran down a slope with a total fall of 
429.4 feet, but the fall was not unifonnly 
distributed . Long pools with a negligible 
fall alternated with " riffl es," or rapids, 
where th e gradient was steep; more than 
twenty feet at the worst place - the Falls 
of the Ohio. The natural condition of the 
tributaries of the Ohio River was generally 
no b ette r, if not worse, for navigation than 
that of the Ohio, and traffic originating on 
tributary streams ordinarily used a portion 
of the Ohio on its way to port cities and 
markets. 1 

Though a water stage of a mere three 
feet was considered navigable by early 
rivelmen, this depth was not available on 
the Ohio for several months each year. 
Low-water stages usually prevailed in the 
Ohio Basin from July through October; 
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during that season only the shallow es t
draft vesse ls op erated , and th ey oft en 
w ere d elayed b y teams and wagons ford
ing the river at many p oints. Until rail
roads crisscrossed the region in the mid
nineteenth centu ry, busin ess practically 
cam e to a halt during low-water seasons, 
manufacturers laid off th eir employees, 
and a mini-recession set in, lasting until 
th e river rose. Rivermen and shippers 
cam e to rely on two ri ses: the fall rise 
whi ch occurre d in l a te O ctob e r or 
November, and, afte r an interval of severe 
weather and ice conditions, the spring rise 
in F ebrualY, March , or April. During such 
stages, the Ohio Valley waterways teemed 
with vessels transportin g commoditi es to 
d own-river markets, and, later, to up-river 
p orts via keelboat and steamboat. 2 

Agricultural enterprise has always been 
seasonal; its success intimately conn ected 
with the amount and timing of precipita
tion . As long as Ohio Valley mercantile 
and manufacturing concerns relied chiefly 
up on th e unimprove d wate rwa ys for 
transportati on of raw materials and salable 
products, their success was also d epen
d ent upon th e amount and timing of pre
cipitation . If the fall rise was delayed , or 
did not occur at all as happened in 1819, a 
tran sp orta ti on (Ti s is d eve lop e d and 
econ omi c con sequ en ces were seri ous . 
The unpredi ctable Ohio River continually 
disrupted bu iness affairs and community 
life as long as alternate comme rcial routes 
were unavail able; however, transportation 
cos ts via th e unimproved waterways as 
comp ared w ith th e ex istin g ove rl and 
facilities were so much lowe r that the un
reliabl e channels of th e Ohio River and its 
tribu tari es were used almos t ('xclusively 
by commerce until about 1850.3 

Fl atbu(lts an d tl/(' C re(ll l/l/ll/ig mliol/ 

Th e Ohi o R ive r fl a tb oa t, o ri g in a lly 
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m e r e ly a large s turdil y-con s tru cte d 
wooden b ox, has been well d escribed as 
the "ark of empire." Major Jonathan Wil
liams, Corps of Engineers, travele d in 
th e m d own the Ohio in 1801 and d e
scrib ed th em as resembling a " floatin g 
h ouse ." In 1802 an oth e r tr ave ler d e 
sClibed them more fully: 

Th e ~ ' a re of a squ are form , so me longe r than 
others; their sides are raised four fee t and a half 
above water; the ir length is from fi fteen to fifty 
feet; the two extremities are square, upon one of 
whi ch is a kin d of awn ing, under which the pa -
sengers she lte r th emselves \\'he n it rains.4 

The flatboat was first used on the Ohio 
River b efore the end of the Revolution, 
and during the d ecad e afte r the Revolu
tion it became the favorite vessel of the 
immigrants. Pioneers crossed the moun
tains to the Upper Ohio Valley and pur
chased or built flatboats to continue th e 
journ ey to th e ir n ew h om es tead s. Th e 
watercraft u sed b y the Indians were too 
unstable and limited in capacity to b'ans
port a family and their possess ions; th e 
ribbed and planked bateau of the French 
was re latively complex of consb'Ucti on ; 
hence, the flatboat was t' \'olved to meet 
the need for a large, stable \ 'essel of sim
ple constructi on . In additi on to economic 
b'ansportation , fl atboats \\'e re also useful 
at th e end of the voyage. for their lumber 
could b e us ed in consb'Uctin g ne \\' homes. 
The business of constructing th ese \'essels 
for sale to the tide of immigrants reach ed 
major proporti ons in the tJpper Ohio Yal
ley in the late e ighteenth century. T\\'o to 
tluet' hundre d familie~ annually e m
b ark e d on th e t-.l on o n gah e la a t 
Bro\\'lls\'ille for th e dll\\'I1 ri \'e r b'ip , and 
th e re is record of 1200 immi.grants board
in g fl atboats at 01 t'an . Ne \\ ' York, after the 
icc broke in 18 15 to d e scl'nd th e Al
l egh e n~ and Ohio rin' rs to 11(:" \\ ' h omes in 
the LO\\'e r Oh io Bas in . In 1788. th e peak 
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year of the great immigration, at least 308 
flatboats, transpolting over 6,000 immi
grants, about 3,000 head of livestock, and 
150 wagons passed down the Ohio on the 
spring rise. 5 

Flatboats dep ended on the current for 
motive power, and there was no turning 
back once embarked , for upstream naviga
tion in such unwieldy craft required ef
forts which almost exceeded human capa
bility. They were steered with long oars, 
or sw eeps , but ke eping in th e unim
proved , constantly changing rive r channel 
was quite a challe nge . Boats ofte n 
grounded on bars, wrecked on projecting 
rocks, or were pierced by snags, and in the 
early days of the traffic the threat of Indian 
attack was always present. Captain Wil
liam T ell Poussin , a Frenchman who be
came an officer in the United States Top
ographical Engineers , traveled the Ohio 
River in flatboats on various missions be
fore 1825. H e later recalled: 

In d escending the Ohio and the Mi ssissippi ... 
it was custommy to purch ase and fre ight a. fl at 
boat. Embarking on thi s, it was necessalY to trust 
to the strength of the current to convey you to your 
d estination . Thi s was certa inly not a ve ry ex
pe ditious method of h'aveling, e speciall y when 
your only resource b esides the current was the 
occasional use of the oar or the sail. F rom sixty to 
seventy days we re consumed in thi s part of the 
journey; and it was not without exposure to dif
ficulties and pe rils of no ordin ary kind that so pro
tracted a journey could be performed in the midst 
of the numerous Indians who, allured by the hope 
of booty, at that time frequ ented th e shores of 
these rive rs. 

We arrived at ew Orleans (from Pittsburgh in 
1817), afte r this manne r, in about e ighty-four days, 
at an expense of from one hundred and twenty to 
one hundred and forty doll ars ; and the travele r 
who reached his d estin ation with no other incon
venien ces th an that in separabl e from so hazardous 
an und e rtakin g was co n sid e re d exceedin gly 
fortunate. 6 

Flatboats and Commerce 

The exportation of commodities from 
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the Ohio Valley to New Orleans via the 
waterways b egan b efore the Revolution. 
As early as 1763, e ighty thousand dollars 
worth of animal skins and tallow valued at 
four thousand dollars arrived at New Or
lean s from up river, and part doubtl ess 
came from the Ohio Valley where French 
and Spanish hunters were operating. It 
will be recalled that Baynton, Wharton , 
and Morgan of Philadelphia ente red the 
Indian trade and army supply business on 
the Ohio in 1765; other similar mercantile 
firms were also active at about the same 
time. During the course of the Revolution 
there was also some limited b'affic, both 
up and down the Ohio, in munitions and 
military supplies for the forces com
mande d by G e orge Rogers Clark and 
other military units in the Ohio Valley.7 

Jacob Yoder of Pennsylvania, and late r 
Spe n cer County, Ke ntucky, has b een 
credited with pe rforming the first flatboat 
trip down the Ohio and MIssissippi to sell 
agricultural produce at New Orleans in 
May, 1782. This may b e true, but there 
exists fuller evidence for the trip of the 
Tardiveau brothers. At the encouragement 
of Be njamin Franklin and perhaps 
Jonathan Williams, Barthelemi and Pierre 
Tardive au mov e d from France to 
Philadelphia in 1777 to establish a mer
cantile firm in partn ership with Je an 
Holker, the first French Consul to the Un
ited States. In 1781 Tardiveau and Holker 
furnished supplies in the Ohio Valley for 
George Rogers Clark and the Virginia re
giments, and in 1782 the finn sent a fl eet 
of boats laden with flour and other m er
chandis e from Fort Pitt to New Orleans; 
but th ey lost the ir inveshnent when "pi
rates ," a band of Loyalists and Indians led 
by James Colbert, se ized the boats before 
they reach ed New Orleans .s 

In 1783, Barth e le mi Tardiveau con
ducted what might be called th e first " in-
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dush'ial survey" of the Ohio Valley to ex
plore th e possibilities of es tablishing a 
regular h'ade from Kentucky to New Or
leans. H e addressed a questionnaire about 
business prospects to several leaders of 
the Kentucky settlements. Walker Daniel, 
the first Attorney General for the District 
of Kentucky, responded that a profitable 
trade could probably b e had by construct
ing boats which could be sold along with 
their cargoes at New Orleans. Captain 
John May, the fronti e rsman for whom 
Maysville, Kentucky, is nam ed , replied 
that Kentucky "hitherto had no commer
cial inte rcourse with any country what
ever" and was in great need of merchants 
and trading facilities .9 

Captain May be lieved that when hos
tilities with the Indians ended, the com
merce of Kenhlcky would be great; salable 
commoditi es would include tobacco, flax , 
meat and animal products, grain , flour, 
and h emp. He listed a number of minerals 
which might be mined and manufactured, 
and mentioned that he had discovered a 
spring from which a substance resembling 
tar (petroleum) emanated. Captain May 
recognized the waterways route to New 
Orleans was longer than other possible 
trading routes, but explained: " it is not the 
distance, but the having water carriage 
that makes the expence of transportation 
light" The frontiersman also expressed an 
interes ting opinion about th e future of 
Louisville: 

As th e Falls of Ohio is the place wh e re all ves
sels both coming up, and going down the rive r, 
must call to unload, when it is not ve lY high ; and 
as thi s place has a large extent of fe rtil e country to 
support it; larger an d riche r th an any othe r place in 
th e united states [sic ], I am of opinion it will be 
one of th e greatest trading town s in Ameri ca: 
Loaded b oats can at all times pass up and down 
the live r both above and below th e Falls , but as it 
i s only at ce rtain p e ri ods that they can pass 
through , r am inclined to think that the vesse ls 
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intended for the navi gation of the rive r above that 
place will be kept above altogether; that they will 
unl oad th ere, take in other cargoes. and retulll to 
th e places from whence they sailed , without going 
below, and th at othe r vessels wi ll bring our goods 
to the Fall s. 10 

Captain May's opinion about the future 
of the Falls of the Ohio area may have had 
some influence on the firnl of Tardiveau 
and Holker, for it purchased large quan
tities of land on the Indiana bank of the 
Falls from soldiers of the Clark expedi
tion. The firnl also inves ted in lands (in 
present Gallatin County, Illinois) on the 
Saline River, a tributary of the Ohio, and 
established a salt-producing busin essY 

A major obstacle to the trade with New 
Orleans was the possession of the port by 
Spain, which made the Ohio-Mississippi 
trade dependent upon the diplomatic rela
tion s b e tween Spain and th e United 
States. Trade with New Orleans was 
closed for a time in the mid-1780s, and 
was reopened by James Wilkinson , later a 
General of the United States Almy and 
always a controv ersial figur e on th e 
American fronti er. Wilkinson took a cargo 
of Kenhlcky produce to New Orleans in 
1787 and negotiated the privilege of mak
ing furth er sales at that market In 1788 h e 
dispatch ed a fleet of twenty-five boats 
loaded chiefly with tobacco and flour from 
Kenhlcky to New Orleans. 12 

Spanish authorities opened the trade to 
other individuals ; and after 1795 the flat
boat h'ade reached major proportions. In 
1798 goods valued at near a million dollars 
arrived at the "Crescent City" from the 
Ohio Valley. After the Louisiana Purchase 
of 1803, which secured American control 
of the POlt, the trade greatly expanded and 
in 180'7 about 2,000 boats arrived at New 
Orleans from up river , b earin g com
modities valued at more than five million 
dollars. The variety of the articles sent 
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south from the Ohio Valley was indicated 
by the lad in g of 197 flatboats and 14 other 
yessels which d escended the Falls of the 
Ohio in a two month p eriod in the winter 
of 1810-1811. Th ey carried p ork, fl our, 
whiskey, apples, cider, \\"ines, brandies, 
vegetables, beef, ch eese, rope and bag
ging, chicke ns, horses, lumber, slaves, 
pottery, iron manufactures, cabinetwork, 
and leather goodsP 

Effect of Flatboat Trade at Louiscille 

As Captain John ~lay predicted in 1783, 
the necessity for boats to land and hire a 
pilot or portage freight around the Falls of 
the Ohio made Louisville a m ercantil e 
center at an early date . The settlement at 
the Falls of the Ohio was founded during 
the Revolution by George Rogers Clark, a 
d e tachment of troops, and a handful of 
families, who d escended the Ohio in flat
boats. At the present site of Louisville and 
on an island at the Falls, Clark established 
a settlement and constructed a fort; the 
forerunners, it h as been said, of Jefferson
ville Quartermaster D epot and F ort Knox. 
Clark and his troops then proceeded d own 
the Ohio to complete one of the most suc
cess ful military expeditions in American 
history, capturing British pos ts in the Old 
l\'orth wes t in spite of fl oods, supply sh or
tages, and the numerical superiority of the 
enemy's forces. 14 

The Falls of the Ohio and the natural 
harbor form ed by the juncture of Bear
grass Creek with the Ohio just above the 
F alls made Louisville a natural mercantile 
city. Scores of teamsters operated d rays to 
move cargoes around th e F a ll s, and a 
number of pilots made th eir li\'e lihood by 
guidin g b oats across th e F a ll s. Th ~ 
Dominion of Virginia es tablished a cus
toms collecti on stati on at Loui svill e in 
1784; and one of th e first ads of Congress 
was to make Louisvill e a port of l'nh'y for 
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the collections of customs duties in 1789. 
Other p orts of entry es tablish ed in the 
low er Ohio River Bas in b efore 1800 in
cluded Palmyra, T ennessee, on the Cum
b e rland River in 1797, and Cincinnati, 
Ohio, and F ort ~Iassac, Illinois, in 1799.15 

\Yatef\\'ays commerce ,,"as the single most 
important facto r in th e e con omic de 
velopment of Louisville until about 1820 
\yhen manufacturing b egan its extensive 
d e ve lopme nt in the area ; wate rb orn e 
commerce \\'as to remain an important 
e le m ent of th e F all s City 's econ omic 
structure through out the nineteenth and 
twentie th centuries. 

Shipbu ilding 

Ports of entry for the collection of duties 
on foreign 'trade \\"ere required in the Ohio 
Valley because :\ e'" Orleans \\'as in the 
possession of foreign nations until 1803. 
In addition , a numb er of full-rigged, sea
going sailing \'essels \\"e re cons tructed at 
Ohio River p orts in the las t d ecade of the 
e ighteenth century, fre igh ted \\'ith Ohio 
Vall ey produce, and sent d own the ri\"ers 
to e nte r tr ad e with th e W es t I n d ies , 
Europ e, and even to p orts on the :'.l editer
ranean , Sailing ships \ve re constructed at 
Pittsburgh , :\larie tta, Cincinnati , L ouis
\'ill e, and other inland ports in surprising 
numbers,16 

One of the leading sh ipbuildin g finns 
""tS founde d a t Pittsburgh in 1801 by 
L oui s and J ohn T aras co n an d J a m es 
Be rth o ld , Th e T arascom im mi grated 
from France to the United States in 1i9-1 
and e ntered the im p Olting and mercan
tile business at Philade lphia . In 1799, 
h\"(l clerks employed by the Taras L'o\1S , 
C h arl e s Brugiere and Jam e s Be rthold , 
nadgated the Ohio and :'.\ississippi riye rs 
to s UI\' e ~ ' the commercial p rospects , .\ fter 
they mad e Lnorable rep Olt , the fi rm of 
John A , Tarascon, Broth e rs , Jam es Be rth-
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old & Company was established at 
Pittsburgh and constructed a wholesale 
and retail store and warehouse, a ship
yard, a rigging and sail loft, an anchor
smith shop, and all facilities necessary to 
build and equip sailing vessels. The 
company built and dispatched at least 
five brigs, schooners, and ships down the 
Ohio and Mississippi between 1802 and 
1804. After entering the Gulf of Mexico, 
the vessels usually made Philadelphia 
their home port and entered foreign trade 
to ports as far away as Trieste, ltaly.17 

The company met with serious difficul
ties in getting its large vessels past the 
Falls of Ohio, and about 1806 relocated 
the business just below the Falls at Ship
pingport. But not long thereafter the 
shipping business was disrupted by the 
Embargo Act and the War of 1812; doubt
less the advent of the steamboat on the 
Ohio in 1811 also made the enterprise 
less financially attractive. Shipbuilding 
was revived on the Ohio, however, in the 
1840s, notably at Marietta, Ohio, and as 
late as 1865, a sea-going vessel, the Mary 
Belle Roberts, passed the Falls of Ohio 
on its way to foreign ports. Like the flat
boat trade, ships constructed on the Ohio 
went down river and did not attempt the 
return. It appears that most did not raise 
their sails until the end of the voyage on 
the inland rivers,1s 

Keelboat Commerce 

The problem of exporting Ohio Valley 
produce to market was solved by the flat
boat, but importing goods was a more 
complex problem. Because transporting 
goods over the mountains from Atlantic 
ports by pack horse and wagon was quite 
expensive, the settlers of the Ohio Valley 
looked to the waterways as an economical 
alternative. Canoes, dugouts, and bateaux 
were used extensively for upstream 
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navigation in the earliest days of settle
ment, but they had limitations of cargo 
capacity which precluded their profitable 
utilization for long distances. Efforts 
were made to place flatboats in the up
stream trade, but their box-like construc
tion made the process so difficult and 
time-consuming that the cost was pro
hibitive. The first pioneer solution to the 
problem were the more maneuverable 
and greater capacity keelboats and 
barges. 19 

Keelboats and barges evolved from im
provements in the construction of the 
bateau. The "keel" was the rigid lon
gitudinal timber which bore the brunt of 
collisions, and the hull, shaped much like 
that of a sailing ship, was constructed of 
ribs covered with planking. The dimen
sions of keelboats varied from thirty to 
seventy-five feet in length and from five 
to ten feet wide, with a cargo capacity of 
from fifteen to forty tons - barges could 
be much larger. One keelboat navigator 
described the superstructure as "a co
vered way, a kind of cabin occupying the 
entire hold of the boat, excepting spaces 
for small decks at each end, and a strip on 
each side the whole length of the boat, 
about fifteen inches wide, called the 
'run,' on which the men walked when 
'poling' the boat upstream."20 

Keelboats carried masts and sails and 
used them when possible, but the boats 
were commonly propelled by a crew of 
men with long, iron-tipped poles. Stand
ing at the prow of the boat, the crew 
rammed the poles into the streambed, 
braced them against their shoulders, and 
walked the boat upstream under their feet. 
At the stem, they picked up the poles and 
returned to the prow to repeat the pro
cess. Keelboats ordinarily ran close to a 
bank to avoid swift currents, and this 
often provided opportunity for "bush-
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whacking," or pulling the branches of 
overhanging trees to drag th e boat up 
river. Where the current was swiftest, 
keelboatm en resorte d to "cordelling" 
and "warping." Th e former consisted of 
putting the crew ashore to pull a rope at
tached to the bow or mast, and the latter 
involved tying the rope to an upstream 
tree and pulling from th e d eck of the 
boat. 21 

Like many early developm ents in Ohio 
River navigation , the date of the first us e 
of th e keelboat is in doubt. Gen e ral 
James Wilkinson claimed in 1805 that he 
had accomplished th e first voyage from 
New Orleans to Kentucky in 1789, but it 
is not clear that h e us ed a keelboat. He 
describe d th e vessel only as a "boat of 
fift ee n tons burth en." Wilkinson ob
served that: 

Th e ex istin g impe dim e nt s are suffi cie nt to 
fri ghten curso ry observers , and to con de mn th e 
idea of a fam iliar, co nv e ni e nt and profitabl e 
communication from Ne w-Orlean s to Loui svill e 
by wate r. A voyage of two th ousand mil es , with 
th e same boat and c rt' \\ ', agains t a heavy curre nt, 
appears suffici e nt to exhaust the strongest physi
cal forc e, and to appal th e most ard ent ente rpri se; 
de lays and extraordinalY exp e nces a re in separa-
ble 22 

Regular use of keelboats b egan in the 
1790s, and by the tim e the first steamboat 
appeared on the Ohio in 1811 over three 
hundred kee lboats were plying the Ohio 
and its tributaries and th ey had sup
planted much of th e over-mountain trade 
from the East. A keelboat owner reported 
in 1817 that the cost of operating a boat of 
thirty-six tons capacity from New Orleans 
to Louisville was $1750, including $75 
salary to each member of a fourteen-man 
crew, subsistence for th e crew for 
seventy-five days at $525, pay for the 
steersman - $75, and boat d epreciation 
_ $100. He grossed $3240 at a rate of $90 
per ton, which, minus his expenses , 
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equaled a profit of $1490 for each trip. 
Hi s capital investment was $2,000 or 
less .23 

The Rugged Rivermen 

Navigating th e inland rivers in flats and 
kee ls was an ex trem e ly rough and 
dangerous busin ess. In addition to th e 
hazards of normal navigation on unim
proved rivers, there were, in the earliest 
days , num erous Indian attacks on passing 
boats; later, there were the notorious pi
rates at Cave-in-Rock and the infamous 
boatwrecke rs at Fort Massac. Robbers 
victimized rivermen at all port cities and 
renegades infes ted th e Natchez Trace, 
the overland return route to the Ohio Val
ley from New Orleans,24 

Th e rough life and manners of pioneer 
boatmen brought th em a reputation, ap
parently well-deserved, for violence and 
profanity. Trave lers were advised that 
rive rmen were " in corrigibl e scoundrels," 
and that it would be wise to wear a dag
ger and a brace of pistols. A trave ler on 
th e Ohio in 1817 commented : 

The re are about two thousand people regularly 
e mployed as boatm en on th e Ohio, and th ey are 
proverbiall y ferociou s and abandoned in th e ir 
habits , though with many exceptions, . ,People 
who settl e along th e line of thi s grand navigation 
gene rally possess or acquire s imil ar habits; and 
thus profligacy of mann e rs seems in separabl e 
from th e population on th e banks of these great 
rive rs, It is re marked , indeed , eve rywh e re, that 
inland navigators are worse than sail ors,25 

Profanity was their native language; vio
lence was a way of life. But pushing and 
pulling a boat up the Mississippi and Ohio 
rivers for $75 a trip was the sort of life 
which encouraged gentility? Th e physicalO 
exertions required to push loaded boats 
up such snag-studded streams as the Salt 
River, which joins the Ohio a few miles 
b elow Louisville, were enormous, but it 
was done. Mike Fink, the Bunyanesque 
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hero of the keelboatrnen, often boasted 
that he \\'as a " Salt River roarer," and the 
difficulties encountered in navigating the 
Salt ,,'e re imbedded in the English lan
guage in the imperishable phrase : " Up 
Salt Creek with a paddle." But navigating 
the rivers in the natural condition had its 
compensations , for those \yho had the 
time to appreciate them. John James Au
dubon, the naturalist, alluded to one of 
them in his description of a \"oyage from 
Louisville to Henderson, Kentucky: 

It was in the month of October. The autumnal 
teints already decorated the shores of that queen 
of Ji"ers, the Ohio. E,'erY tree was hun g with 
long and fl owing festoon s of clifferent species of 
\'ines, many loaded with clustered fruits of varied 
brilliancy, their ri ch bronzed carmine mingling 
beautifully with th e ~ 'e\lo\\' foliage , \\'hich now 
predominated ove r th e ye t green leaves re fl ect
ing more Ii\" e l~ ' teints from th e cl ear stream than 
e\'e r lands cape painter portra~' ed or poet 
imagined.26 

Keelboat and flatboat pilots and crews 
did not lose their employment after the 
development of the western steamboat; 
indeed, the business increased for flat
boat navigators because they no longer 
had to walk back to their homes . Keel
boats lost the passenger traffic to the 
steamboats and could no longer compete 
on the long distan ce routes , but they 
found employment on tributary sh'eams 
above th e head of steamboat nayigation 
until roads and railroads facilitated over
land trave l in those regions. Flatboat traf
fic did not reach its peak until fis cal year 
1846-1847. In that year 2,792 flatboats ar
riv ed at New Orleans, and more than 
2,200 were from th e Ohio Valley. Use of 
th e flatboat dwindled on th e Ohio Ri\ 'e r 
after th e Civil War, but some flathoat traf
fic continued until th e early twe ntieth 
cenhlry.27 
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Early Steamboat 1\'acigation on the Ohio 
From 1811 when the first steamboat on , 

the Ohio frightened Louisvillians , until 
1935, when the last commercially
operated side\\'heel packet passed 
Louisville for the final time, residents of 
the Falls of Ohio area \yere participants 
and witnesses in the greatest develop
ment of steam navigation in history. The 
steamboat was the chief technological 
innovation in the lTnited States in the 
early nineteenth century, and it launched 
a re\'olution in transportation which 
transformed the Ohio Valley from an iso
lated frontier region into a commercially 
deyeloped and integrated section of the 
lTnited States. \\'here keelboats took up 
to four months to push from 1\ e'" Orleans 
to Louis\'ille, the first steamboat which 
made the trip cut the time to less than a 
month, and steamboats eventually made 
the run in fiye days. In addition to con
tributing to the commercial and indus
trial development of the Ohio Valley as a 
whole, the steamboat also ,,'as a major 
factor in the realignment of trade routes 
within the yalley. For e xample . Louis
yilIe at its strategic location at the Falls of 
Ohio surpassed inland Lexington in popu
lation and as a h'ading center not long after 
the advent of the steamboat.28 

Like most technological adYances, the 
deve lopment of the complex mechanism 
of the steamboat engine, the steamboat 
propulsion system, and the sophisticated 
design of the steamboat hull ,,'as a 
lengthy process in ,,'hich many inyentors 
and e ngin ee rs participated. Though 
Rob ert Fulton has often been credited 
" 'ith th e consh'uction and operation of 
th e first successful steamboat in the Un
ited States, that claim has b een disputed 
on hehalf (If a number of other early 
marinl' t'llgilll't'rs. Three men " 'ho re
sided ill Kl'nh,lcky for at least a portion of 
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the ir lives - John Fitch , James Rumsey, 
and Edward West - invented and con
s tru cted s team-powered , m echanically 
operated vessels , and each has had sup
pOlters in the dispute over who invented 
the steamboat. 29 

Two Arm y En gin ee rs, G eo rge 
Washington and Thomas Hutchins, early 
recognized th e potential value of steam
b oats for river navigation and were in
teres ted in the work of John Fitch and 
James Rum sey. Thomas Hutchins intro
duced Fitch to the Fren ch Consul and 
brought Fitch 's steamboat to th e atten
tion of Congress in efforts to obtain finan
cial support for th e furth er development 
of th e invention. George Washington ob
served th e operation of a model of th e 
boat inve nted b y Jam es Rumsey, and 
wrote in 1784 that Rumsey "has disco
ve re d th e Art o f working boats b y 
Mechanism and small manual ass istance 
against rapid current; that the dis covery 
is of vas t importance, may b e of th e 
greates t usefulness in our inland naviga
tion . . . ."30 

Edward West, who inven ted a machine 
for nail production and who has b een ac
claim ed as the " fath er of the nail indus
try," demonsh·ated a model of his steam
boat at Lexington, Kentucky, in 1793; but 
the first full-size steamboat which actu
ally operated in the Ohio Valley was the 
N ew Orleans. It was co nstructe d at 
Pittsburgh b y Nicholas Roosevelt, who 
re presente d the Fulton inte res ts. 
Roosevelt navigated from Pittsburgh to 
New Orleans in 1809 to study th e rivers, 
collect comm ercial information , and ar
range fuel supplies . H e re turn e d to 
Pittsburgh , constructed th e steamboat 
New Orleans , and departed for New Or
leans in O ctober , 1811. Th e vessel 
reached Louisville n ear midnight on Oc
tober 28, and the roar of escaping steam 
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brought crowds of Louisvillians to th e 
riverside . Som e th ought a comet had fal
len into the Ohi o. But the Falls of Ohio 
were impassab le at th e tim e, an d 
Roosevelt took the New Orleans back to 
Cincinnati wh ere it waited until the end 
of November when th e fall rise began. It 
returned to Louisville, crossed the F alls 
successfully, and steamed down river to 
ente r th e New Orleans-Natch ez trade. 31 

Rob ert Fulton and his associates plan
ned to op erate three separate steamboat 
routes: New Orleans to Natch ez; Natchez 
to Loui sv ill e; a nd Loui sv ill e to 
Pittsburgh. They also hoped to acquire a 
mon opoly on th e steamboat business in 
th e West by acquiring excl us ive charters 
from sta te governm ents. Fulton boats 
were placed in operation on each of the 
three routes, but th e efforts of th e com
pany to secure exclusive ri ghts to steam 
navigation were frustrated by competing 
firm s who constructed th eir own boats , 
made fr ee navi gation an iss u e in th e 
courts, and won a decision to th e effect 
that s tates did n o t control nav igabl e 
streams and could not grant exclusive 
privileges .32 

Captain Shreve and Early Steamboating 

One of the rivermen who had a part in 
breaking the Fulton monopoly and who 
played a major role in the development of 
steamboat navigation on the Ohio and 
other inland rivers was Captain H enry 
Mille r Shreve. Captain Shreve, whose 
home was Shippingport just b elow th e 
Falls of the Ohio, began his career as a 
keelboatman ; from 1813 to 1826 he was 
the foremost steamboat captain on the in
land rivers , and from 1826 to 1841 h e 
served as Superintendent of Western 
Rive r Improvements for the Corps of En
gineers. H enry McMurtrie, an early his-
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torian of Louisville, "Tote of Shreve in 
1819: " It is to his exertions, his example. 
and let me add, to his integrity and patrio
tic pUlity of principle, that it [Louis\-ille] 
is indebted for the present flourishing 
state of its navigation."33 

In 181-1 Captain Shre\-e piloted the 
steamboat Enterpriz e, \Yith a cargo of 
munitions , from Pittsburgh to :\ e\y Or
leans , arriving in time to participate in the 
Battle of :\e\\- Orleans . He brought the 
Enterpri::.e back to Louisyille in 1815 -
the first eyer to make the upstream trip . 
The Fulton interests brought suit against 
the En terpri::',e and its owners for violating 
the exclusiw privilege granted to the Ful
ton company by Louisiana, and it ,,-as re
ported that Captain' Shre\-e \\-as offered an 
interest in the Fulton company if he 
would delib e rately lose the case but 
Shreve preemptorily refused the offer. In 
1816 Shre\'e and his associates con
structed the steamboat " 'ashington, \yith 
an engine and machinery modifi e d by 
Captain Shreve to reflect the results of his 
experience, The cylinder of the Shreve 
engine ,,-as n early horizontal and \\as 
connected \yith th e paddle\yheel by a 
pitman. \Yith fe,, ' exceptions, the system 
used on the ,,'ashington \yas the basic de
sign for western steamboats thereafter.34 

The maiden \ 'o~age of the " 'ashington 
\yas not auspicious, however. It ble\\' a 
cylinder head, or p e rhaps a boiler, near 
:\Iaysville, 1:entucky, killing thirteen of 
th e ere\\', After repairs, the boat continued 
its \'oyage only to lodge on a bar above 
Louis\ 'iIle and spend the entire summer of 
1816 \\ 'aiting for a rise, Captain Shreve 
persevered, completed th e trip to :\e\\' Or
lean s, and suhst'<ju en tly made sevcral 
hi ghl~ profitable \'oyages in th e 
,, '(/shillgtOI1 which engendered great ill' 
t eres t in the potential of s tea mhoat 
navigation,35 
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.Uajor Long and the " 'es tern Engilleer 

Further advances in steamboat con
struction ,,'ere engineered by ~ 1 ajor 
Stephen H . Long, Topographical En
gineers, in 1819 .. \1ajor Long, a Dartmouth 
graduate \\ 'ho had joined the Corps during 
the \Yar of 1812, traveled the Ohio Ri\'er 
in a skiff in 1816, In 1818 he "-as directed 
by Secretary of War John C. Calhoun to 
lead a combined military reconnaissance 
and scientific expedition. in conjunction 
with troops ordered to the frontier, dO\\l1 
the Ohio and up the ~rississippi and ~lis
souri rivers. Of the four steamboats con
structed for the expedition, three \\-ere 
built on the 1:entucky Ri\'er by James 
Johnson. an army contractor, and th e 
fourth by ~I ajor Long at Pittsburgh.36 

~1ajor Long made seyeral noyel 
modifications in the design of the steam
boat, ,,'hich he named the " 'es t ern 
Engineer. He invented and applied the 
cam cutoff, a de\-ice \\'hich pem1itted a 
more economical utilization of available 
steam. Because h e expected to na\'igate 
narrow and shallow rivers, he designed 
the hull and distribute d the machinery in 
such a manner that draft of the boat \\as 
nineteen inches . The " 'estern Engineer 
\\ 'as se\'enty-five fee t long and thilteen
feet abeam; the narrow \\-idth made possi
ble by locatin g th e paddle\\'heel at th e 
stern of the boat, rather than at the usual 
position amidship . Thes e modifications 
\\'ere significant contributions to the de
velopment of th e " -estern ri\-er steam
boat.37 

There \\ 'e re a number of other unusual 
features in the d esign of th e West ern 
Engineer and its equipment. ~1a.ior Long 
e xp ec te d to e nl'\lll11te r hostile Indian 
tribe s during the l'xpe ditillll. and th e boat 
\\ 'as \\ 'e ll anned to meet sllch a con tin
gl'lll'y; ill addition, the vessel was de-



THE "WASHINGTON," BUILT 1820, AT CINCINNATI BY 

GENERAL PAUL ANDERSON AND OTHERS 

From an early woodcut in the possession of Frederick Way, J r. Features: 
Bob tail, crude paddle wheels, and absence of pilot house. 
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signed to win the awe and friendship of 
the natives. It flew a flag painted by Titian 
Ramsey Peale, a noted artist who accom
panied the expedition, which represented 
a white man and an Indian shaking hands , 
bordered by a peace calumet and a sword. 
The engine and propulsion apparatus 
were completely concealed, and a steam
escape pipe was installed to emit smoke 
and steam through the head of a serpent, 
with a red, forked tongue, which projected 
from the bow. Thus, the W estern Engineer 
might give the appearance to a native of a 
monstrous , black, fire-breathing serpent, 
which lashed the water to a foam with its 
taip8 

Major Long launched the Western En
gineer at Pittsburgh in the spring of 1819. 
It had a six-man crew, and nine enlisted 
men of the Corps of Artillery were also 
aboard to service the guns if necessaly. 
Because it was a scientific mission, Major 
Long recruited several outstanding scien
tists and naturalists , including Dr. Edwin 
James , Titian Ramsey Peale, and Thomas 
Say, and he had two military assistants -
Captain John R. Bell, Corps of ArtillelY, 
and Lieutenant William H . Swift, Topo
graphical Engineers. The W estern En
gineer embarked from Pittsburgh, in com
pany with ten keelboats carrying the Sixth 
United States Infantry, and arrived at 
Louisville on May 19, successfully cros
sing the Falls on May 20. At Shaw
neetown, near the mouth of the Wabash, 
Major Long made further modifications in 
the vessel , then proceeded to St. Louis 
and up the Missouri River. 39 

Accounts of the Long expedition of 1819 
usually emphasize its consequences in the 
ope ning of th e Wes t to settl em ent and its 
contributions to topographic and scientific 
knowle dge about the Mis souri Vall e y 
fronti e r, for th e Western Ellgilleer was 
only the second steamboat to navigate the 
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Missouri and it went much farther up 
river than had the first. But, though the 
Ohio Valley was already settled, the Long 
expedition conducted scientific studies of 
fossil remains , minerals and vegetation, 
agricultural and timber resources, and 
waterways navigation during the voyage 
down the Ohio. Major Long personally 
reported on the navigation problems of 
the Ohio. He wrote : 

The obstru ction s to its navigation are sand-bars, 
some fe \\' raits, snags and rapids, to which the in
tricasy [sic ] of its channe l in seve ral places, may be 
added , DUling a middle and high stage of \\'ate r 
the obstru ction s entire ly disappear, and an accel
erate d current is the only difficulty to be en coun
tere d . The average velocity of the current in a 
mod erate stage of w ater ma\' be estimated at 2V2 
miles, and in a high stage at 3 miles p er hour. The 
season in which the navigation of the Ohio can be 
re lied on commen ces b etween the middle of Feb
m ary and the first of ~Iarch , and continues to the 
latte r part of June, A Fall freshe t usually takes 
place in O ctob er or November and the river is 
again navigable for a few \\'eeks, 

DUling the rest of the year boats of inconsider
able burden meet \\'ith numerous obstru ctions, in 
the ir progress, from the lowness of th e \\ 'ater, and 
in many places no channe l can be found of suffi
cient d epth to admit the ir passage. At th e distance 
of about 17 mil es from its mouth, is the first serious 
obstru ction to its navigation , consisting of a lime
stone bar extending across the river, d enominated 
the Big [Grand] Chain . Th ree miles abo\'e it is 
anothe r bar of similar description [Little Chain] 
.. . , .. . . The falls of the Ohio at Louis\'ille are 
impassable for boats of bUlthe n , e xcept in the 
high e r stages of the \\'ater. Le T alt s F alls and 
numerous othe r rapids d enominate d Ripples. are 
also impassable for boats of am ' con siderable 
bUlthe n , \\hen the !i\'e r is at its l ~west stage s. In 
thi s s ta te th e ri\ 'er is fo rd a bl e in nume rous 
places.4o 

On his re tUl11 from the exploration to the 
Rocky Mountains, Major Long planned to 
navigate up the Ohio Ri\'er in the " 'estc/'ll 
Ellgillecr, but he found the Ohio too 1m\" 
for even a boat of nineteen-inches draft. 
During late 1819 and earh 1820 there . , 
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(Painting by T. R. Peale, American Philo. Society Library, Philadelphia, Pennsylvania) 

The U. S. Western Engineer, constructed by Major Stephen H. Long at Pittsubrgh, 1818-1819. Used by Major 
Long for Yellowstone expedition 1819-1820 and by Corps of Engineers (Board of Internal Improvements) in 
survey of Lower Ohio and Mississippi in 1821. 
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was no fall or winter ris e and the Ohio 
River was at its lowest water stage for a 
longer p eriod than at any other time prior 
to the Civil War.41 This lengthy low-water 
season had such dras tic effects on com
munity and economic life in the Ohio Val
le \" that state governments and Congress 
initiated a program to improve navigation 
on the Ohio. The report Major Long made 
on the navigation problems of the Ohio in 
1819 doubtless influenced his selection 
b\" th e Chief of Engin eers in 1824 to 
s~pervise experiments \\"ith methods of 
improving navigation. 

Louisc ille and th e Steamboat Boom 

Steamboats reduced transportation cos ts 
b\" as much as e ighty percent on the Ohio 
River, and at those 10 \\' rates their opera
tion was still profitable . Keelboat rates 
from 1\ e \\ ' Orleans to Louisville before 
1820 were commonly $5 p er hundred 
pounds ; in 1820 steamboats on the same 
run \\"e re transporting freight for S 1 per 
hundred pounds . Steamboat na\'igation up 
the Fall of Ohio \\"as usually impossible 
for ten or more months of the ~ ' ear ; boats 
landed at Shippingport and th e ir cargo 
\\'as hauled to a point above the Falls and 
reshipp ed. Steamboat freight from the 
upper Ohio Valley \\ 'as also hauled around 
th e F all s, except at th e higher \\ 'a ter 
stages; thus, the Falls severed Ohio River 
navigation in twain and made Louisville a 
major river te rmina1.42 

In 1806 six keelboats and tw o barges 
carried th e entire trade of Louisvill e, but 
b y 18 19 the re were, in addition to keel
boats, about twell~-fi \'e steamboats \\'ith 
an aggregate cargo capaci~ of 6,500 tons 
runnin g to an d from Louisvill e. A minister 
who fl oated down th e Ohio in a f1atboat in 
1816 and re turned on a steamboat in 1826 
comm ented durin g th e latte r \'()~ 'age: 
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I had remarked, as soon as \\-e began to pass the 
highlands on the Ohio, the wonderful change, 
which ten years had wrought in that region , The 
log-houses were gone, and replaced by houses of 
brick, Th e orchards , which \\-e r e just planted 
\\-hen I descended the Ohio, had become thrifty 
trees of considerable size, and \\-e re now \\'hite 
with blossoms, Passing steam-boats, thriving vil
lages, bustle and business had taken the place of 
the solitude and stillness of the sanle places at the 
fomler period, Louisville had grown to be a fine 
town, The \\'are-houses, the stores, the smell at the 
landing even, the ship-yards, all indicated th e 
mercantile character, the great and growing impor
tance of the place,43 

Steamboat construction and supply be
came a major industry at the Falls of the 
Ohio. An iron foundry and steam engine 
factory located at Louisville in i8l7, and, 
produced its first ten steam engines in 
1818. Be t\\'een 1820 and 1880 almost 
6,000 steamboats \\'ere constructed in the 
Ohio and Mississippi val leys; 32 percent 
were constructed near Pittsburgh; 26 per
cent at Cincinnati ; and 23 percent in the 
Louisville area. Other steamboat construc
tion centers on the Lower Ohio included 
Madison, Jeffersonville, Ke \\- Albany, and 
Evansville, Indiana, and Smithland and 
Paducah, Kentucky, Other indusb'ies also 
located in the Ohio Valle~ to take advan
tage of 10 \\ ' b'anspOltation costs; for exam
ple, the Hope Distillery Company relo
cate d in 1816 from :\ e \\ ' England to 
Louisville, \\ 'h ere it could dra\\ the grain 
b'ade of the Ohio, Kentucky. Scioto, and 
~liami ri\"er basins.-14 

The unique splendor and p ower of the 
\\ 'es tern ri\ 'e r steamb oat som eh o,,' rep
resented th e aggressi \" e \\'es te m spirit. 
Perhaps Captain \\ 'illiam T ell POllssin , 
Topographical Engineers. bes t described 
thi s relationship : 

l'\ othing xhibits in ~o signi lk-ant a mann t:' r the 
<,x tent to which steam n'l\igatiPll i~ identified with 
th e actin' gen ills of the people of the \\'es t. as th e 
daily \lwti on of thl' fl oating ark. kn own as the 
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steam.boa t of th l' West. which is three-decked and 
n o t infreq u e ntl y ca rri es twe lve hundre d 
passengers . ........... .. .... .... .. .. ..................... .. ............ . 

The trave le r, s traliing from Loui svill e, Ken
tu cky, can arrive at New Orlean s, a di stance of 
nearly seve nteen hundred mil es, in three days. 
The ascending hip can be pe rformed in from fiv e 
to seven days . The rapidity of thi s trave ling is 
somewhat stmiling. Thi s is especiall y the case 
wh en two steamboats, comin g in opposite direc
tions, are seen to pass each othe r. A stranger can
not witness thi s scen e without fee ling of a p
prehe nsion. But th e cool and tranquil American, 
confiding in th e skill of the he lmsman, contem
plates with inte rest and a sp ecies of vanity these 
two smokin g points, which are scarcely in sight 
be fore they are far away in contrary directi ons. 
They indicate hi s geni us and hi s powe r!45 

Summary 

From canoes and dugouts to gaudy 
steamboat palaces, navigation on th e 
waterways of th e Ohio Valley underwent a 
major metamorphosis b etween 1783 and 
1824. The serviceable Indian watercraft 
were used on the frontie r, but the ir lack of 
capacity and stability precluded the ir ef
fective us e for the transpoltation of th e 
pion eers and their produ ce down th e 
wate rways. The flatboat admirably m e t 
the needs of the pioneers for economical 
h'ansportation and its use continued until 
the twe ntieth cen tury. But the flatboat was 
too cumbersome for efficient us e in up
stream navigation, so pioneer rivermen 
developed and adopted the keelboat for 
use in the import trade , Th e low-cost 
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transpOltation provided by th e steamboat 
was revolutionary in effect: th e volume of 
waterborne commerce on Ohio Valley 
waterways rapidly increased ; transporta
tion became a specialized business sepa
rate from agricultural and retailing pur
suits; and th e fronti e r subs iste n ce 
economy of th e Ohio Valley was trans
form ed into a thriving, commercial stmc
ture. 

The conh'ibutions of Arm y Engineers to 
these d evelopments in navigation were 
not major; neither were they insignificant. 
The numerous guides printed for the use 
of immigrants and riverm en were based 
on maps ori ginally prepared b y AJ1l1Y En
gineers . Officers and men of th e Anny 
Engineers we re on the fronti e rs explOling, 
mapping, studying resources, reportin g on 
navigation , consh-ucting fOliifi cations, and 
joining in the fi ght to protec t th e pion eers 
from Indian and fore ign threats . Steam
boat en gin eering be nefited imm ens ely 
from th e work of Captain H enry Shreve 
and Major Stephen L ong; th e exp eri e nce 
of these men in river navigation pri or to 
1824 was later called upon b y th e Corps of 
Engineers as part of its program to im
prove waterways navigation . By 1824, th e 
amount of waterborne commerce on th e 
Ohio and Mississippi rivers was so great, 
the population it served so large, and th e 
need for navigation improvement so ap
parent, that federal action was initiated, 
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CHAPTER III : FIRST OHIO RIVER NA VIGA no IMPROVEMENTS 

The extent of the powers of the govern
ment of the United States has been a con
h'oversial issue since the oligins of the re
public. The national d ebates over th e con
stituti onal questions involved have had 
lasting effects on the American political 
sys tem, on the economic and social de
velopment of th e republic, and on many 
other aspects of American life. The con
s tituti onalit~ · of fe derally funded and 
supervised projects for internal improve
ment, or civil works , \vhich encompassed 
th e improvement of waterwa~'s naviga
tion , was a political issue to which Con
gre s devoted much of its time prior to th e 
Civil War. Disagreement over constitu
tional issue prevented any improvement 
of navigation on American inland rivers 
until 1824, though a fe\\ ' seapOlt harbors 
were improved and federal funds \yere 
provided in a few instances for cons tlUc
tion of road and canal projects . The conse
quences which this political controversy 
had for inland waterways navigati on may 
be illustrated by th e fact that between 
1789 and 1861 more federal funds \\ 'ere 
appropriated for th e COnShl.lCtion of sea
coas t lighthous es than for the improve
ment of navigation on the inland rivers ,! 

Durin g Congressional deba tes ove r 
constitutional is sues , proponents of the 
improvement of waterways na\'igation 
sought to make a di stin cti on b e tw een 
waterwa~' s projects and internal im
prov e m e nts in genera l , argu in g th a t 
navigable waterways were under national 
rath e r than state jurisdiction, Opponents 
of internal improvements, on th e other 
hand, were pronv to include \\ ' aterwa~ 's 
projec ts as pmt of what th ey considered an 
unconsti tuti onal program for inte m al illl 
provl'ments , In 1824 fed eral C() \II'ts de
clared that na\'igable \\'aten\'a~ ' s \\ ,(,H' de-

finite ly under federal jurisdiction, and the 
opposition to internal improvements and 
\\'a ten\'ays improvement projects was 
temporarily overcome in Congress . As a 
result, an extensive system of federal aid 
to internal improve ments - roads and 
canals - in conjunction with navigation 
improvement projects was initiated in 
1824, 

Th e Corps of Engineers organization 
was selected for the task of implementing 
th e ci\'il works program authorized by 
Congress in 1824, and this program in
cluded the first federal project for th e im
provemen t of navigation on th e Ohio 
River. During th e course of the first exper
im en ts \\'ith wate n\'ays impro \'e m en t 
methods on the Ohio, the C orps of En
gineers learn ed some important lessons 
which \\'ere to be of significant value to its 
subsequent projects for enhancing naviga
tion on the inland rivers - lessons which 
\yere to have \\'ide application through out 
the United State, 

Federal Cid{ " 'orks Policies, 17"89-1 812 

Th e first President of th e United States 
was an arden t proponent of improyed 
\\ ' aten\ ' a ~ ' s na \'i ga tion and of projects 
plann ed to unite the commerce of th e 
Ohi o Vall e y \yith that of th e Atlantic 
states, George \\'ashington \\Tote in 1786 
that he \\ 'as pleased by SUppOlt for the im
provement of inland l1ayigati on th en pre
yailing. H e declared : " :\0 counb'Y is more 
capable of improvements in this \\ ' a~ ' than 
our ()\\ ' ll . none \\ 'hich \yill be more bene
fited h~ ' them , , , ," 2 Washington \\'as per
sonall~ adiH' in a number of pri\'ate and 
state proj l'c ts for the impro\'e ment of 
na\ 'igati1l11 an d transportation facilities; 
but th e limited resources of private corpo-
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rati ons and state governments prior to 
1800 prevented the completion of many 
bene~icial projects. The only projects of 
benefit to navigation undertaken b y the 
federal government during the Washing
ton administration were the installation of 
lighthouses, b eacons, and buoys along th e 
seacoas ts. The sam e was hue of the ad
ministration ofJ ohn Adams , except that on 
the eve of the end of his term of office 
Pres ident Adams signed a bill which pro
vided funds for the construction of public 
piers in th e D e laware Ri ve r a t Phila
delphia. 3 

During the admini sh'ation of Thomas 
Jefferson , 1801-1809, public lan ds were 
granted to state governm en ts to finance a 
few inte rnal improvement proj ect , the 
construction of the National , or Cumber
land , Road from Maryland to the Ohio Val
ley was authorized , and in 1807 Secretary 
of Treasury Albert Gallatin conducted a 
study of American tranportati on needs. In 
his report of 1808 to Congress, Secretary 
Gallatin declare d th e improvem en t of 
transportati on in the United States was 
important for commercial reasons an d also 
was vital to the d efense of the nation and 
its territories. H e recommended th e con
structi on, with twenty million dollars of 
federal funds, of a north- south canal and 
road system across the Atlantic states from 
Maine to G eorgia and the development of 
four transportation routes across the Ap
palachian mountain chain into the Ohio 
Valley. But hi s report was comple te d 
shortly after foreign complications had led 
to the Embargo Act and Congress did not 
act upon it. Though Congressman Peter 
Porter of western New York state and 
Senator John Pope of Kentucky sponsored 
bills in 1810 which would have authorized 
construction of portions of transportation 
system outlined in the Gallatin Rep ort, 
Congress did not enact them .4 

The War of 1812 and Federal Watel'lcays 
Policies 

Th e events of th e War of 1812 con
vinced many American political leaders 
that improved waterways and transpOlta
ti on facilities wer e neces sary for th e 
proper d efense of th e Un ited States . The 
use of the inl and rivers to transpolt troops 
and munitions from the Ohio Vall ey to de
fend New Orl eans in 1815 provided pro
ponen ts of improved waterways naviga
tion with an eloquent argum ent for federal 
action. Inadequate b'ansportation faciliti es 
h ad also contributed to th e ver~ ' hi gh 
prices paid by the governm ent for sup
plies and munitions furnished troops on 
the fronti ers. A summaIY of th ese argu
ments were printed in an editorial in the 
L oui ville Pu/)li c Adverti ser in 1822 
which read in part: ' 

Th t' improvement of th e Ohio, from thi s p lact' to 
it jun cti on \\' ith th Mi ssissippi , i ~ d e mand ed , not 
onl y on account of its be ing the prin cipa l outle t for 
th e prod uce of seve ral fl ouli shing states, but hy 
nati onal considerations. New Orl e,ms must a lwa\'s 
look to the intedor for a force competen t and \\,il
ling to d e fend he r in the event of war. He nce. an 
mmoly at thi s point, and the removal of obstruc.~ 
tions in the li ver be low, are essential both to the 
public inte rest and the national safety.s 

A Board of F ortifications , cons isting of 
two Arn1Y Engineers and a naval officer, 
was appointed in 1816 to study the de
fens e of the United States in the light of 
the experience of the War of 1812, and it 
reported that the proper defense of the na
tion rested on four pillars - a strong navy, 
adequate coastal fortifications , a regular 
anny and organized militia, and improved 
transportati on routes in th e interi or to 
p ermit rapid concentration of the armed 
forces. Captain William T ell Pouss in sec-, 
re tary to the Board of Fortifications, later 
explaine d th e fourth recommendation: 
"While every improvement in the chan-
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nels of communicati on has, , , a direct re
lation to th e national d efense, it esp ecially 
tends to d evelop the agricultural industry 
of the country, the fundam ental bas is of 
public prosp erity, and to consolidate the 
internal peace of the citizen ,"6 

John C, Calhoun, wh o as a member of 
C on gress in 1817 had e n gin eered ~h e 
enactment of a bill to initiate conshuction 
of projects recommended in the Gallatin 
Report of 1808 only to see it ve toed by 
Pres ident Jam es Madison for constitu
tional reasons, b ecame Secretary of War to 
Pres ident James !\lonroe , In response to a 
resolution of the House of April 4, 1818, 
Secretary Calhoun , \\'ith the aid of the 
Board of F ortifications, studied the qu es
ti on of transportation routes in the interior. 
H e reported in 1819 that federal aid to 
transportation would have multiple civil 
and military b enefits, for, h e said; "' It is in 
a state of war, wh en a nation is compelled 
to put all of its resources in men , money. 
skill , and d evotion to country into requisi
tion , that its Government realizes in its 
secUlity the beneficial effects from a peo
ple made prospe rous and happy by a \\'ise 
direction of its resources in peace,"7 The 
reasoning that the improvem ent of u'ans
portati on fac iliti es would have both civil 
and military benefits explains, in part, the 
ass ignm ent of the C orps of Engin eers, 
United Sta tes AmlY. to th e supen 'ison of 
such improvement p rojects in 1824, 

State' Surve y of th e Upper Oh io 

While Congress was d ebatin g th e con
s ti tu ti on a l qu es ti on s su rroundi n g th e 
issue of improved wate n\'a ~ ' ~ and trans
porta ti on faci liti es, th e steamb oat boom 
which began in th e pos t-War of 1812 era in 
th e Ohi o Vall ey e ngcnd ered such great 
support for the improvemen t of navigati on 
on th e Ohi o River th at state ,\.'; ()\' e rn nwnts 
in the region took join t ac ti on \\ith out fed-
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eral aid, The extended low-water seasons 
on the Ohio River in 1818, 1819, and 1820 
had catastrophic effects on business affairs 
in the valley, Over three million dollars 
w orth of m erchandise and hundreds of 
travelers and immigrants w ere h eld up for 
months in 1818 at Ohio River ports while 
waiting for a rise in the river. There was 
no fall rise at all in 1819, and navigation on 
the Ohio was susp ended from April , 1819, 
to F ebmary, 1820, A visitor to the Ohio 
Valle \ in 18 19 m e ntion ed ab out a 
hund;ed steamboats were on the rive r, but 
not one had b een mnning for more than 
six months, with minous effects on both 
navigation interests and comm erce in 
general.s 

On JanuaIY 27, 1817, the state of Ohio 
invited th e states of Kentucky, Virginia, 
Indiana, and P enns ylvania to appoint rep
resentatives to a joint com miss ion au
th ori zed to d evised plan s fo r th e im
provement of the Ohio River from Pitts
burgh to Louisvill e, All except Indiana ac
cepted , and the Joint Comm ission met at 
Pittsburgh on August 1, 18 19, to begin its 
examinati on of th e Upp er Ohio Ri\'er. 
!\l e mb e rs of th e Commission \\'ere 
Samu el Blackburn of \ ' irgin ia, Edward 
Tupp er of Ohio, Wal ter LO\\Tie of P enn
sylvania; John Adair of Ken tucky \\ a ~ the 
fourth member, but he did not join the 
slllvey party until ~ t reached the F alls of 
the Ohio, The Commissioner~ appointed 
i\ l agn u s 1\1. ~Iurray as Sl1l' \' eyor. pur
chased th e necessary equ ipm ent, hired 
boahllen and laborers, and set ofT do\\ 'n 
th e ri H'r. One hundred n\'() map~ l) f the 
\\ 'ors t obstru ctions on the ri ver \\ 'ere made 
during th e fin :' -\\ 'eek stu ve \" :\t Louis
\ille. in earl~ ' October, the 'Commis~ion 
\\'as me t h~ ' a comm ittee of t' iti ze l1s \\ 'hn 
fumi shed th e Com m ission \\ 'ith studies 
and maps of the Falls of th e Oh io; and at 
Gallipolis, Ohio, 11 11 r"\llH'mber :2 . 18 19, 
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th e Commission completed its repOlt. Th e 
Commissioners did not b elieve any pre
cise calculation of a be nefit-cos t ratio for 
the project of improving navigati on on the 
Ohio Rive r was necessary: 

The Commi ssi()rll' rs dee m it superfluous to offer 
Hn~ ' arguments to sh ow th e advantages th at wou ld 
resu lt from the improvement of the navigation of 
thi s nobl e stream . Were any wanted it wou ld on ly 
be necessary to all ud e to th e loss of propelty oc
cas ioned b~ ' the \\Teck of descendin g boats, to th e 
painfu l spectacle of steamboats, barges and eve n 
vesse ls of less burden locked up for th e want of a 
suffi cie nt d epth of wate r, mall Y of th em I ~ ' ill g on 
the bar , none of the m in a goo d s ta te of pres e lva
ti on , and numbe rs go ing rapidl~ ' to decay, whilst 
through a fe ltil e and popu lous region of 1000 
mil es in exte nt, th e comme rce and inte rchan ge of 
d omes ti c comm oditi es a re comp l e te l ~ ' e mba r
goecl.9 

Th e Commission r ecommended th e 
construction of a canal around th e Falls of 
the Ohio along th e Ke nhlcky bank and the 
appropriation of ten thousand dollars by 
each of the four participating states for the 
general improvem ent of navigation on th e 
Ohio. John Adair, Sh Oltly after completion 
of th e SUlvey and report, b ecam e Gover
nor of Ke ntucky, and in a message to the 
Kenhlcky legislature in 1820 h e urged the 
participation of the state in joint efforts to 
improve Ohio River navigation , argu ing 
that the project could b e completed in a 
season and that its expense would b e more 
than repaid at every succeeding navigable 
stage . No action was taken by Kentucky, 
however nor b y Virginia and Ohio, except 
t o app e~l to Congress for fe d e ral i~
prov e m ent of th e rive r. Pennsy l~al1la , 
h owever appropriated $15,000 and 111 the 
early 1820s cleared the Ohio of th e worst 
obstru c tion s b e tw een Pittsburgh. and 
Wheeling, the terminus of the NatIOnal 
Road to op en navigation to keel and fl at-

, 10 
boat traffic at low-wate r stages . 

Federal SlIrue ij of the L O ll' {'/" Ohi,o 

On April 14, 1820, Congress approp
riated $5,000 to continue the sUlvey in
itiated b y th e states in 1819 of navigation 
problems on the Ohio and Miss iss ippi riv
ers. The miss ion of completin g the survey 
from Louisvill e to New Orleans was as
signed b y the Pres ident to th e Board of 
Engineers for FOltifications ; and in 182 1 
Captain Hugh Youn g, T opographical En
gine ers, boarded th e U. S . Steamb oat 
Wes t erll Engi ll cer at Smithland , Ken
hlcky, on the Lower Ohio and took it to 
Louisville . The re, he was join ed in carly 
Octob er hy General Simon Bernard, Col
onel Joseph G. Totten, Cap tai n William 
T e ll P ouss in , an d Li e utenant Steph e n 
Tuttle. G en eral Bern ard had se rved as 
Engin eer to Napo leon Bonaparte, had 
immi grate d to th e United States afte r 
Waterloo with a re comm endati on from 
Lafav e tte and had be e n appo inte d 
Brig~di er 'G ene ral in th e Corps of En
gineers; h e returned to France in 1831 to 
becom e Chief of French Alm y Engineers 
and Minis te r of War. Col on e l T otte n 
selved in the Corps from 1805 to 1864, 
twenty-six of th ose years as Ch ief En
gin eer of th e Corps. Captain P ouss in , 
whose trave ls in the Ohio Valley h ave 
been previously m entioned, also came to 
the United States from France and joined 
the Corps; like General Bernard, h e re
turned to France and later b ecame Am
bassador to the United States from France 
and wrote several histolies of the United 
States and its transportation system.l1 

Th e L ouisv ill e Publi c Advertiser 
printed a lengthy editorial conceming the 
anival of these officers at th e Falls City 
and the ir miss ion , which read in part: 

We are gratified th at our two great we ste m liv
e rs, a nd th e exte nsive and pop ul ous country 
th rough whi ch tlwy flow , h ave attracted the atten
tion of th e govel1lment. Thi s SUlve\' is to be made 
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1821 Surye\ of Oh io Rive r be low the Falls of Louisville, Ke ntu cky by the COlPS of Engineers - Genera.! S. 
Bernard, Captain \\ '. T. Poussin, Co lone l J. Totten and others. 
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with a view to tilt' imp rove me nt of th e ir naviga
tion, and \\ ',' have now evc ry reason to he li eve 
th at, the west, if its repre ,'entation unite ()II th e 
s lIhj ect, w ill soon feel th e good e ffects resultin g 
from at kast a pmtia l pmticipation in til e public 
"\\Jenditures , 

Th e co nte mplated improveme nt of th e two 
p li ncipa l rive rs in th e wes t, so as to rend er tIle m 
na vigable at all s,'as()n s must be an undeltaking of 
the firsl Illagnitud e to the govel11 men t and peop le. 
It w ill gn'atl) ' faci litate th e passage of our p rodu ce 
to markd at th e most impo ltant seas()n of til e year, 
while til l' govelllment will be able at any tin Ie . in 
caSl' of the future in vasion of Ne\\' Orleans, to se nd 
men , aIm s and ammuniti on in time to d e fe nd it. 
We view th e propos l·d imp n )Vl 'Ill,' nt, as one of far 
hi ghe r interest th an th at by whi ch New- York is 
illlmOltalizin g he rse lf [Elic Canal], as th e wh ole 
population ()f the great va ll e )· be tw('ell th e Al
leghe n y and Rock)' Mounlaill s will he be lll'i'itte d 
hy its consummation , ... 12 

The Board of Engin ee rs d e parted 
Louisvill e on O ctobe r 16 to pt'lform th e 
survey; they arrived at New OrleallS at th e 
e nd of th e year, inspected harbors and 
seacoast fortifications along th e Gulf of 
M exico, and returned to h eadquarte rs to 
complete th e ir reports and maps . Th e 
Board mapped the twenty-one worst ob
structions to navi gation on th e Lower 
Ohio and recommended projects for the ir 
improvem e nt. Th e m ethods sugges te d to 
accomplish the propos ed improveme nts 
included a canal around the Falls of the 
Ohio, the removal of snags and projecting 
boulders , and the conshuction of experi
m ental wing-dams, or longitudinal spur 
dikes, to contract th e river channel at sho
als. Their report became the basis for sub
sequent Congressional authorization in 

.1824 of a project for improving the Ohio. 13 

First "Rivers and Harbors Act," 1824 

From 1815 to 1824, increased public 
support for the conshuction of roads and 
canals and the improvement of waterways 
was evident. Much of this support came 
from the Ohio Valley and the W es t, where 

the need of a growing population for be t
ter transportation and marke ting facilities 
was acute. Citizens of the Ohio Valley ea
gerly sought federal ai d for the improve
ment of transpOltation , and, through their 
increased represen tation in Con gress, 
made their wishes known. Westerners 
were es pecially bitter about th e con tinued 
neglect of th e improvement of inland ri\'
e rs as compare d with the continued fund
ing provided for harbor improvements and 
li ghth ouse cons h'u c ti on a lon g th e sea
coas ts. Th e editor of the Louisville Public 
Advertiser complained ah out thi s dispar
ity in 1821: 

If \\'l' ask tile aid ()f th e natioll in re m()\'ing a ll 
obstru ct i()n , to the lla\'igat ion of a Ii v('\", pene trat
in g to th e ,'( 'nln ' of th e Uni on, and formin g the 
on ly out-l e t to th e produce of sl'vl'l'a l powe rful 
states. our suppli cations are to Ill' II'l 'all'd \\ ith eO Il 
te mpt; unti l our At lan ti c shore pr,',,' nts a ch ain of 
battlements alld t(}\\'l'rs - till ev,' r) porI. bay and 
in-le t is olllanH'nted \\ 'ith a light-house. . . 14 

One congressman described the Eigh
teenth Congress, 1823-1825, as constihlt
ing a " new e ra in our politics" because it 
represented millions of men from fi'ontier 
states who had exercised th e ir political 
rights for the first tim e. The Eighteenth 
Congress did give increas ed attention to 
th e needs of th e West, particularly to its 
transportation proble m s. Congressman 
Henry Clay of Kentucky, as Speaker of the 
Hous e during the Eighteenth Congress, 
led the Weste rn bloc in Congress in effOlts 
to provide appropriations for inte rnal and 
waterways improvem ent projects . H e was 
strongly supported by Congressmen 
Robert P . Hemy and Charles A. Wickliffe 
of Kentucky in the Hous e, while in the 
Senate the propon ents of fe de ral civil 
works w ere led by Senator Richard M. 
Johnson of Kentucky. IS 

The opposition to the Clay "American 
Sys tem" cam e principally from eas tern 
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states, wh ose representatives maintained 
that b oth federal aid to canal and road con
sbuction and federal improvem ent of in
land river navigation w ere unconstitu
tional extensions of fed eral p owers, C on
gressman Charles A. Wickliffe, in explain
ing to his constituents the nature of the 
conb'oversy, claimed that the oppos ition 
b eli eved , or pretended to b eli eve, that 
fed eral aid to commerce was limited to the 
tidewater, that improvem ent of inland 
rive r navigation was a violation of state 
sovereignty,16 

In the Congressional debates over the 
constitutionality of waterways improve
m ents, H enry Clay often reminded th e 
H ouse that the report of the Board of En
gineers d emonsb'ated that improvem ent 
of navigation on the Ohio and Mississ ippi 
rivers was feas ible, and he p ointed out 
that the two rivers w ere the boundaries of 
several states, the "common commercial 
high\\'ay of all ," and therefore were na
tional prop erty, The improvement of their 
navigation , Clay argued , sh ould be a ques
tion of m ethods and exp ediency, not of 
constitutionality, Congressman Robe rt p , 
H en ry told th e H ouse that if th e work 
were not undertaken by the fed eral gov
ernment, it would b e undertaken jointly 
b y a regional compact of the states; and h e 
warn ed Congress that such a confed eracy, 
d evoted to the furtherance of its own spe
cial inte rests, might b e a serious threat to 
the Union , Th ese men prevail ed in th e 
Eighteenth Congress and th eir lead ership 
l e d to th e e n ac tm e nt of landm ark 
legislation ,17 

On April 30, 1824, Pres ide nt Jam es 
Monroe signed th e General SUlVe\ Act, 
which auth orized the Pres ident to ass ign 
Arm y E ngince rs to sUlveys of roads and 
canal which \\ ' ( ' IT impOltant to nati onal 
comm erce, defell.~ (" and transpOlt a ti on (If 
th e mai ls, And on Ma~' 24, he signcd th e 
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firs t " Rivers and H arb ors Act," which 
mad e an appropriation of $75,000 for the 
improvem ent of the Ohio and Miss iss ippi 
rivers, The Act listed six bars in the Ohio 
River b elow the Falls and directed that 
exp erim ents b e conducted to d e termine 
the best m ethod of improvem ent at those 
localities; it directed "prompt and effec
tual" steps be taken to remove "planters, 
sawyers, or snags" which might, at the 
lowes t stage of the water, endanger traffic 
on the Ohio and ~1iss is sippi rivers.1S 

SecretalY of War John C. Calhoun urged 
that th e Army En gine ers b e as signed 
to the \\'ork authorized b y the G en eral 
Survey Act and Rivers and Harbors Act 
of 1824 , conte nding th e wo rk ,,'ould 
keep the Engineers fit and trained for war 
in tim e of p eace and secure greater effi
ciency in the consbuction of th e projects. 
H emy Clay agreed with the Secretmy and 
arranged the am endment of b oth acts to 
provide for the utilization of the services 
of the AmlY Engineers . T o supervise and 
p eIiornl surveys under the Gen eral Sur
vey Act, the Secre tary of ~Tar appoin ted a 
Board of Internal Improvem ents, consist
ing of General Simon Bernard, Colonel 
Joseph T otten , and John L. Sullivan, a dis
tinguish ed civil en gineer, \\itll Captain 
William T ell Pouss in as recording secret
my. This board functioned until 1831, per
formin g scores of road and canal sUJ'\ 'eys 
and participating in tlw p lanning of tlw 
first railroads constructed in tll e United 
States. 19 

Th e implem e ntation of th e provisions of 
the Rj\er~ and Harhnr~ :\ ct \\ ' a~ ass igned 
to General Al e.\ ande r ~l acomb, Chief En
gin eer of th e Anny (18S1-1828; appointed 
C ene ral-ill-Chief of the .\rmy in 1828). It 
will be recalled that General ~l ac()mb had 
lla\ 'iga ted th e Ohin in a flatb oat \\ 'ith 
~I ajor Jonathan \\' illiams in 180l. General 
l\lacol1lh took t\, '(l " p rompt" me;l~ lues to 
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meet the requirements of the Act: he in
itiated a search for an effecti\"e method of 
removing snags and he dispatched Major 
Stephen H . Long back to the Ohio Valley 
to conduct experiments with " 'ing-dam, or 
dike construction. 

First Federal Impmvernent of Ohio Ricer 
Navigation 

~[ajor Long inspected the six bars in the 
Ohio River listed for improvement in the 
Rivers and Harbors Act during the sum
mer of 1824, and he selected a gravel bar 
\\'hich had fifteen inches of water over it at 
100v-water for his experiments \\'ith flU\'ial 
hydraulics . The bar was located near 
Henderson, Kentucky, a few miles below 
the mouth of the Green ri\'er and E\'ans
ville, Indiana. After extensive study of 
the bar, ~lajor Long determined the best 
method of improvement would be to con
struct a wing-dam of timber piling extend
ing from the right bank toward the river 
channel at a forty-five degree angle down
sb'eam. The purpose of the sbucture was 
to nan-ow the channel of the rin')', thereby 
increasing the volume and \'elocity of the 
water crossing the bar, and, hopefully, 
removing the bar through the scouring ac
tion of the river i tself. ~Iajo)" Long em
ployed Asa B. Shepherd, the first ci\"ilian 
assistant employed b~ ' the Corps of En
gin eers on the improvement of the inland 
rivers , as supervisor of a working cre\\' , 
built a floating plant - mostly flatboats -
constructe d manually operated pile
drivi ng mach in es \\'h ich had fin'
hundred-pound \\Tights as rams, mounted 
the pile -drive rs on flatboats , and began 
th e e.'qwriment. 20 

Du ring th e I ()\\'-\\'<I ter SC<I:WlIS of 1824 
and 182.5, Major L()ng experime nted \\'ith 
vari()I1 .~ \\'o()den-pile dam S hl.1du res , trv
ing diffe rent lengths , different widths, dif-
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ferent heights . The dam, as finally com
pleted, \\'as 402 yards long and consisted 
of a double-line of 1400 wooden piles tied 
together \vith timber sh'ingers and filled 
\\'ith blUsh. The cost of this wing-dam, the 
first improvement to navigation on the 
Ohio River constructed by the Corps of 
Engineers , totaled $3,778.93, including all 
expenses. ~[ajor Long left Asa Shepherd 
at the site to make daily inspections of 
the structure. Shepherd later repOlted the 
dam fully met every expectation; it con
cenh'ated the river flow sufficiently to cut 
away the bar and increased the na\'igable 
depth over the bar to a minimum of four 
feet. Sand and gravel accumulated around 
the dam to such an extent that it served 
navigation for many years - it \vas still 
functioning in 1872 when it " 'as repaired 
and extended.21 LTntil tlle consbuction of 
the slackwater system of locks and dams 
on the Ohio River, 1875-1929, this type of 
spur dike \\'as the principal method used 
for increasing navigable depths on the 
Ohio, The method \\'as still used \\'here 
appropriate on the inland \\'aten\'ays in 
the mid-t\\'entieth centuly. 

Contest of 182-1 

The second major provision of tlle Riv
ers and Harbors Act of 18:2-1 autllOrized the 
acquisition of tlle "watercraft machinery, 
implements , and force" necessary to re
mo\"e planters , sa\\'yers, and snags from 
the Ohio and ~lississippi rivers. "Snag" 
\\ 'as the westem rivenllen' s name for any 
timber obstruction to navigation, and a 
traveler on the Ohio in 1817 explained: " .\ 
Plallter is a tree rooted fast to the bottom 
of the riwr, & rotted off level witll tlle 
\\ 'ater, a 11l'av~ boat striking one of tllem 
may be stc1\'ed and sunk. ~(llI:ucrs are h'ees 
less fiml!y rooted; the~ rise and fall \\·itll 
th e \\ 'ate r; if tllt:'v point up the sh'eam, they 
are dangerous, but not so much \\ '!1l'n they 
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point down." One riverman estimated in 
1824 that the total number of snags in the 
Ohio and ~lississippi rivers could not be 
less than 50,000, and he added: " if these 
\\'ere removed and kept so, the ri\'er 
would assume a ne'" aspect, highly cre
ditable to those engaged actively or pas
sively, in the contemplated impro\'e 
ment. "22 

Wate r-soaked snags, often over a 
hundred feet long and \\'eighing many 
tons , "'ere deeply imbedded in the river 
bottoms. \\'here exposed at low water they 
could be sawed off and chopped down, 
but in the river channel this ,,'ould leave a 
stump, more dangerous to traffic because 
pilots could not see it. A po\\'erful 
mechanism to extract th e entire snag " 'as 
needed, but no such machine " 'as kno'wn 
to exist in 1824. General ~lcComb de
cided to solicit solutions to the problem 
from the public, and printed an adver
tisement in newspapers across the nation 
in June, 1824, offering a one thousand dol
lar prize for the best "plan , machine, or 
instrument" designed to remove snags. An 
a\'alanche of mail follo\\'ed and men 
began to gather in th e halls of the "'ar 
Department carrying mode ls of th eir 
machines and tes timonies to their "re
sp ec table and " 'orthy" character from 
th e ir congressmen. 23 

Some of th e devices entered in th e con
tes t ,,'ere ingenious, some promisimg, and 
some ,,'ei rd . ~Ian~ \\ 'ere inspired b~ ' th e 
t\\'in-hulled, hors e-powered, ferry-flat, a 
vess e l common to the ,,'estem ri\ 'ers at 
that time. The fen~ -flat " 'as simply two 
boats spaced about ten feet apart, con
nected \)\ hea\~ ' timbers, and planked 
over to permit th e ferriag e of large 
amounts of freight across ri\ 'e rs in (lll e trip . 
Th("~ "l"re oftt'll propelled h~ horses turn
ing a capstan OIl the deck of the: boat to 
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" 'ind a rope tied to the opposite shore, or 
to tum a shaft geared to a paddlewheel 
mounted betw'een the n\'o hulls . ~Iany en
tries suggested anchoring a ferry-flat 
belo,,' a snag, attaching a rope to the snag 
from the capstan, and then "'hipping the 
horses. One contest competitor asserted 
that horses ,,'ere "preferrable to Steam for 
they may be instantly checked if 
necessaly."24 

Some entries proposed utilization of 
the power of the river current to remove 
snags. For example, one suggested use of 
an' " Impulse Boat," simply a boat loaded 
" 'ith stone attached to a snag by a long 
slack chain; " ,hen the hea\'y boat, mnning 
with the current, reached the end of the 
chain it \\'ould jerk the snag out of the 
ri\ 'erbed. Other entries suggested using 
floating wooden dan1s and a can\'as de
\'ice, similar to a parachute, \\'hich , \\'hen 
chained to a snag, " 'ould open in the river 
current and graduall~ ' tug th e snag from its 
mooring. Some competitors suggested 
blasting snags out of the ri\ 'er \dth gun
powder, and they submitted plans of un
den\'ate r de\ices for boring holes in 
snags , inse lting canisters of gunpowder. 
and detonating th e charges . A.nd there 
were a number of machines designed for 
subaqueous sa\\'ing. John " '. Pcuker, a 
milhnight of Yincenn es. Indiana, sug
gested sending two men to the bottom of 
the ri\ 'e r in rigs ,,'hich resembled deep
wate r di\ 'ing suits to sa,,' off snags with a 
crosscut sa\\'. Several trained engineers. 
such as John L. Sulli\,~lll. ~lajor Stephen 
H . Long, Captain Richard Delafield. sub
mitted plans fnr using the pO\\'E'r of steam
boats to remm'e snags. These pLms came 
\'l'!'\ cloSt' to the steam-powered snagbl)at 
e\enhlall~ im'ented \n Captain Hel1l~' ~1. 
Shre\'lJ and l'onstructed \n the Corps of 
Engineers in lS:2~) .25 
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The Contract of 1824 

Because the Riyers and Harbors Act of 
1824 called for "prompt" action to remove 
snags, the Chief Engineer placed an ad
\'ertisement in the newspapers , running 
with the request for submission of pro
posed devices for snag-remo\'al, \yhich 
asked for bids from contractors for remov
ing snags from the Ohio and ~lississippi 
riYers . It requested that proposals for re
moving snags from the rivers at the lowest 
stage of the \yater be submitted by Sep
tember 1, 1824. At least tweh'e bids \\'ere 
received , but the h\'o \\'hich received 
serious consideration came from Samuel 
~lcKee and John Bruce of Kentucky . 
Samuel ~lcKee, an attorney and former 
member of Congress from Lancaster, Ken
tucky, \\'as \\'ell-knovvn nationally as one 
of the pre-\Yar of 1812 " Warhawks." He 
and his associates offered to clear the Ohio 
River of snags for $25 per mile down to 
Shawneetown, $30 per mile from Shaw
neetown to the mouth of the river, and bid 
$30, S81 , and S100 for various sections of 
the ~1ississippi. 26 

John Bruce of Vanceburg (Lewis 
County) , Kentucky, carrying \\ 'ith him 
plans of a snag-pulling machine, a prop
osal to contract for the removal of snags 
from the Ohio and ~lississippi rivers , and 
recommendations from numerous politi
cal leaders of Kentucky, including Henry 
Cla~ ' , traveled to the \\'ar Department in 
person in August, 182-1. He met \\ 'ith the 
Secretary of War and the Chief Engineer 
and proposed to clear the entire Ohio and 
the ~Iississ ippi from St. Louis to l'\ew Or
leans of snags for s ixty thousand dollars on 
th e condi tion that h e u se his O\\'n 
"mach in e boat" for remO\ 'ing snags. The 
" machin e-boat" was mere l~ ' a ferry-flat 
witll a windlass and various levers to mul
tiply th e power of manllal operation. Be
cause Bru ce \\ 'oldd use only hi s o\\'n 
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machine for removing snags, and it did 
appear to be a workable device, he \\'as 
awarded the $1000 prize \\'hen his bid for 
removing snags \yas accepted by the \\'ar 
Department on September 23, 1824.27 

The contract provided that for the sum 
of $60,000, which \\'as $140,000 less than 
his nearest competitor, Bruce would re
move all snags which impeded navigation 
in accordance \\'ith the RiYers and Harbors 
Act of 1824. He \yas to complete the work 
by January 1, 1827, and submit his \\'ork to 
the inspection of an officer of the Corps of 
Engineers . One disgruntled competitor 
commented the Bruce contract \\'as a 
" leap in the dark" well calculated to "ruin 
the undertaker, or to impose on govern
ment," for no one really kne\\" "'hat the 
project would entail. Another predicted 
the contract \\'ould not accomplish its 
goals because "it \yill require the labour of 
each sllcceeding season, to repair the in
juries done the navigation at each pre
c'eeding flood, or in other words it will re
quire constant labour and attention .... "28 

~Iajor Samuel Babcock, Corps of En
gineers, was selected to inspect perfor
mance of the Bruce conh·act. It \\'as to 
prove an unfortunate choice; ~fajor Bab
cock had no experience \\'ith ri\'er naviga
tion, nor had he e\,er traveled the Ohio 
and ~Iississippi ri\'ers. He supen'ised 
consbuction of FOlt Dela\\'<ue from 1815 
to 1824, and had been court-nuutialed in 
1824 for erroneous estimates and faulty 
consbuction of the \\'orks . The e\'idence 
submitted at tlle hearing proved he \\ 'as 
guilty of no \\Tong-doing but did not indi
cate a high degree of competence. Only 
three montl1S after acquittal in tlle FOlt 
D ela\\'are case, ~Ia.ior Babcock recei\'ed 
orders, date d :'\ ovember 16, 182-1. &'om 
the Chief Engineer to repOlt to Pittsburgh 
to inspect tlle \\ 'ork of John Bruce. Bab
cock \\ 'as \\'all1ed that h e \\'(mld " be held 
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responsible for the faithful execution of 
such parts of the ,,-ork as may be com
prehended in your certificates , as "veIl as 
for the couectness of your estimates of the 
value of work done . The conb'act, which is 
presumed to be too clear to require expla
nation, \yill be your guide."29 

On arrival at Pittsburgh, ~Iajor Babcock 
found that John Bruce \yas conshucting 
machine boats , collecting a \york crew, 
and did not plan to initiate operations till 
June, 1825. ~Iajor Babcock requested a 
lea\-e until that date, but it \yas refused. 
General ~Iacomb explained that the 
"Western people look ,,-ith great anxiety 
towards the accomplishment of the con
tract, and the D eparb11ent feels great sol
icitude that nothing shall be \yanting on 
its pali towards carrying into effect the 
magnificent designs of Congress in this 
instance."3o 

John Bruce assembled a floating plant of 
eight skiffs and flatboats and four machine 
boats and employed a cre'" of laborers; 
and on June 30, 1825, with eighteen 
months left on the contract, he began the 
project. ~Iajor Babcock wrote an extensiye 
description of the Bruce machine boats : 

Two [hulls], p arall e l to e ach othe r, and from e ight 
to twe h"e feet apaJt, so as to e mbrace the larges t 
trees; th el' are connected together bl' cross tim
be rs, w hi ch support a leve r of from fOUlteen to 
twenty feet in length , the fulcmm of \\ 'hi ch is hn) 

feet from th e end ; from thi s d epe nds an iron bar, 
pe rforated at sholt di staJl ces; to that is attach ed a 
pair of iron <:laws, 'haped like th ose of a crab , 
From th e end of th e lel 'er a rope p asses, \\'hi ch 
leads to a \\ 'indlass work e d by four men . The 
\\ 'e ight of th e largest trees offers but a hifling resis
tance to thi s simple machin e, Til maintain th e 
machin e in its p lace , in stead of imn anchors, four 
upri ght p ien:'s of I\'()od [spuds] are u , l' cl \\'h ich 
slide up and el m" ll in places macl l' for the m, at 
pl eas u re , a t th, · op pos ite a ng les " r th e 
machin es."31 

Wi th th i rt~ -t\\O m e n op e ra tin g the 
machin e boats and a small additional forcl' 
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using hand tools , Bruce proposed to clear 
the entire course of the Ohio River and 
most of the Mississippi of all snags, esti
mated by one riYelIDan to number about 
50,000, in about eighteen months. ~Iajor 
Babcock drifted along behind the working 
boats in a large bateau ro,,-ed by four men 
to inspect the \york as it progressed down 
ri\-er. Babcock observed that the contrac
tor \yas removing snags from the 10"-
water channel only and he requested in
structions from headquarters. General 
~Iacomb replied: 

It appears to m e impossible to make the 1st :\rti
cl e of that contract, which embraces th e points in 
qu estion, more cl ear b y any attempt at explanation 
which \\-ould be merel~ ' a repe tition of the lan
guage in whi ch that article is couched . 

I must again refer you to the contract Iyhich ad
mits of but one inte rpre tation ,32 

But the contract ,,-as subject to t\yO in
terpretations. It directed that the work be 
done in accordance with the provisions of 
the Act of 1824, which clearly called for 
the removal of snags from the lo\y-\\,ater 
channel, as had the printed adveltisement 
\yhich asked for bids on the work. while 
another phrase in the conb'act provided 
that all snags "\yhich impede the nayiga
hon" \yill be removed. At high-,,'ater 
stages many more snags than at low-water 
impeded navigation, and rivennen com
monly used different channels at high 
\Yater than those they na\'igated a~ 100y 
water. John Bruce doubtless presented 
~Iajor Babcock \yith copies of the _-\ct of 
182-1 and the advertis ement, for the ~Ia.ior 
accepted the oll e interpretation of the 
conh'actor. 33 

The project was completed to \Yheeling 
in a shOit time b ecause Pennsykania had 
cleared th e lo\\'-\\ater channel of that riyer 
section a ft,,\\, ye~ns before; Bruce "'as paid 
Oll e thousand dollars for this first \\'tH-k. In 
Septembe r th e \\'ork CTt'\\'S reached 
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Maysville, Kentucky, wh ere a minor inci
d ent inte rrupted op erations. Bru ce had 
evidentl y hired a crew of rough ri vermen, 
for som e members of the work force were 
"mad e prisoner b y some of the citi zens of 
Maysville." D espite this, Major Babcock 
thought the project was proceeding satis
fac torily. H e rep Olt ed on Octob e r 3, from 
Augusta, Kentucky, that steamboats "may 
nou' ply in all stages of th e water without 
danger; and keels will , I apprehend, go 
out of use in a sh Olt tim e."34 

G e n eral Macomb was d e lighted and 
urged more frequ ent rep orts on the p roject 
"as the work in which you are e ngaged is 
of great importa nce, and exc ites much in
teres t not only in the Wes t, but in this sec
ti on of the coun try." But wes tern ri vermen 
w re not so pleased , and Congres began 
to hear h om them. H enry Clay rece ived a 
le tte r in November, 1825, whi ch cas ti
gated both Bruce and Babcock, listed a 
number of places where the te rm of the 
con trac t had not been fulfill ed , p ointed 
out that the conh'act had been interpreted 
to mean only the low-water channel , and 
urged the removal of Major Babcock, "one 
who knows nothing of the rivers Ohio and 
Mi ss iss ippi , wh o has n ever nav igated 
th em , wh o knows not on which side th e 
channel is." The rivem1an infOlm ed Con
gressman Clay that Major Babcock had ac
cepted w ork where Bruce had m ere ly 
trimmed a snag under water and had dri
ven in a stake with a red fl ag to le t boat
men kn ow where it was.35 

On D ecember 8 an gry riverm en dis
patch ed a d enunciation of th e work to 
Congress, arguing that it should not have 
been let to a contractor, "as contractors, 
gen e ra lly, con sult th e ir own inte r es t , 
rather than the public good, which , in the 
present instance, they d o not h es itate to 
say has been the case ." T en d ays later, 
steamb oat own ers, m as te rs, and pilots 

confron ted John Bruce at Un ion Hall in 
Louisville and complained to him person
ally. Bruce respon ded that th e contract 
called fo r removal only of those obstruc
tions in th e low-wate r channel, that Major 
Babcock concurred with thi s interpre ta
tion of the conh'act, an d that only if Con
gress prov id e d an additi ona l sum of 
$40,000 would he extend the scope of th e 
projec t. Th e ri vermen of Lou isville sent 
another memori al of objec ti on to Congress 
and a letter to Major Babcock, urgin g him 
to employ a river pilot to ass ist in locatin g 
the obstructions,36 

H el1lY Clay had passed th e first com
plaint received along to General Mac()lll b, 
who imm edi ately o rdered Captain Wil
liam H . C hase, Corps of E ngin ee rs, to 
catch th e expre s stage to P ittsburgh and 
p roceed down th e Ohio fo r inspection . 
The conh'act called for clearin g the whole 
river and made no allusion to th e chann I 
of the river, said General Macomb: 

I can hard ly be I ieve Major Babcock or M r. Bru ce 
could have constll.led the conh'act in th e mann e r 
imputed to the m; and particu larl y th e latte r, who 
was p rese nt \I 'he n it was fOlm ed , and who, in th t· 
course of frequ ent discussion respecting it, be
came thorough ly informed of the inte nti on of th 
Covemment, that the contract was to provide for 
the removal of a ll th e trees and othe r obstructions 
of th at natu re, so as to render the navigation of 
eve ry pali of the rive r safe for a d raft of ten feet in 
all stages of the wate r, \I'he n its depth was suffi
ci e n t fo r that draft, 37 

Captain Chase, on his arrival at Wheel
ing, repOlt ed the work accomplished on 
the upperm os t section of th e river "ex
hibits the greates t neglect on the part of 
the contractor. " Chase continued the in
sp ection to Louisvill e and made similar 
rep Olt s on that section of the river. On De
cember 13, G en eral Macomb inform ed 
Bruce that complaints had been received , 
that an Engineer officer had reported un
favorably on the work done, and that the 



54 

contract was th e refore suspended p ending 
further inves tigation . The Chief Engineer 
suspended Major Babcock from the proj
ect, placed him under arrest, and ordered 
the convening of a court-martial. Th e 
Chief also inform ed Major Steph en H . 
Long, who was constructing the experi
mental dam at H enderson at the time, that 
he was to relieve Major Babcock; he told 
Long the appointment was made " in th e 
belief that th e frequ ency of your employ
ment on thos e rivers and the attention you 
have devoted to the immediate object of 
the superintendency will have made you 
familiar with the subject and have ren
dered you p eculiarly qualified for th e 
duty."38 

On June 7, 1826, a general court-martial 
m et at Cincinnati to try Major Babcock on 
four charges: 1) disobe dience of orders; 2) 
neglect of duty ; 3) making a false certifi
cate ; and 4) making a fals e statement in an 
official report. The Major answered "Not 
Guilty" to all charges and a lengthy h·ial 
ensued . Man y rivelmen tes tified for the 
pros ecution, as did the pilot of the boat on 
which Major Babcock had descended th e 
rive r. Witnesses for the defen se included 
John Bruce, som e of his employees, and 
Samuel McKee. On August 1, the court 
found Major Babcock guilty on all charges 
and sentenced him to b e dismissed from 
th e se rvi ce. Nevertheless, it reco m 
mended executive clemency b ecause of 
th e novel character of the project an d th e 
length of service of Major Babcock to the 
United States .39 

Presiden t John Quincy Adams reviewed 
the evidencc in the case. It clearly indi
cated th e problems which resulted in th e 
court-m artial de rived from th e fact that 
Major Babcock was not qualified by ex
perience for the post to which he was as
sign e d ; tha t he conducted his dutil'S to till' 
b est of his ahiliti es; and tha t his principal 
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error was accepting the conh-act interpre
tation of the contractor. The President 
concluded the e rrors of Major Babcock 
were not intentional and derived princi
pally from the novelty of the project and 
the difficulty experienced in distinguish
ing real from imaginaIY obstructions in the 
rive r. The Chief Executive therefore re
mitted the sentence and ordered that 
Major Babcock b e retained in the 
service.40 

Because the exp ert services of Major 
Long were required else where in 1826, 
the War D epartment appointed Samuel 
McKee, the chief competitor of Bruce for 
the contract, to inspect the work and au
thorized him to employ assistant inspec
tors . Operations resum ed in the summer 
of 1826, but progress slowed becaus e 
McKee signed no certificates of comple
tion unless the river was cleared from 
bank to bank. Work was further delayed 
when Samuel McKee die d in October. His 
assistant, John Sowers , selved temporarily 
as inspector, while the \\ 'ar Department 
searched for a qualified man whose ap
pointn1ent would sati sfy navigation in
te res ts . On the recommendation of t..1ajor 
Long and others, Captain H e nry t..1. 
Shreve was appointed on D ecemb er 10, 
1826, as Superintendent of Western River 
Improvem ents .4 1 

The Chief Engineer inform ed Captain 
Shreve the government could terminate 
the Bruce conh·act on January 1, 1827, and 
exact the penalty for nonfulfillment, but 
did not wish to do so until after Slue'·e 
comple ted a thorough inspection and re
ported his opinion of the likelihood of 
Bruce completin g the contract satisfactor
ily. Shreve reporte d that though Bruce 
h ad a numher of machine boats under 
l'OnShlJction at St. Louis and had reach ed 
the mouth of the Grt'en River on the Ohio, 
just above E\,al1S , ·ill e. Indiana, h e had 
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neithe r the means nor capability for com
ple ti on of th e contract. The contract was 
d eclared fOlfeited on April 9, 1827, and 
th e Secre tary of War directed Captain 
Shreve to employ hired labor and person
all y direc t continued operations.42 

At th e e nd of the contract, Bruce h ad 
129 men and 13 machine boats at work; h e 
had been paid $18,563.93 on the contract 
for work completed and had received the 
$1000 contes t prize. BlUce employed an 
attomt'y and petition ed Congress for re
mun e ration of losses on the contrac t -
losst's caused , h e claimed , b y the failure of 
the Corps to furnish adequate inspection 
of the project. In 1833 the Committee on 
Claims of the Senate referred the Bruce 
case to Chief Engineer Charles Gratiot 
(1828-1838) , who re-investi gated and re
pOlted that BlUCt' was du e no additional 
compensation , but the Senate Committt't' 
thou ght o th erwi st'. Congress awarded 
Bruct' $6,240.63 in 1834, but rejected his 
claim made in 1840 for furth e r com
pe nsation .43 

Th e Committee on Roads and Canals of 
the House conducted a thorough inves ti
gation of the snag-removal project in 1830. 
Its astute conclusions were: 

The und eltaking was ne \\' . Pe rsons possessing the 
rt'fj ui site practi cal kn owledge of the navi gation 
and the obstru ction s to the same, of those rive rs, 
could not be, or were not e mployed at th e com
me ncement of the work. The difficulty of re mov
ing obstru ctions wh ich we re fastened in the bed of 
the live r, 20, 30, and 40 feet be low the sUlface of 
the water. was not easily to b e overcome. The 
agency of some machine ry, not be fore in use, for 
th e improveme nt of o ur wa te r co urses , \\'a s 
deemed indispensable. Mu ch of the time, and a 
great pOltion of the money was expended in the 
necessary exp e liments, and preparation to com
me nce the work. 44 

Summary 

While the contest and contract of 1824 
were unproductive of the goals of the first 

" Ri vers and H arbors Act," th e Corps of 
En ginet' l's learn ed som t' important les
sons which were to have nationwide ap
pli cati on . Th e snag-machin e contes t , 
while it stimulated interes t in the project, 
proved unsatisfactOlY. Th e necessary tools 
and machinery for improv ing inl and 
waterways could only be d eveloped b y 
men with knowledge of th e special prob
lems of river navigation and ex tensive on
th e-job experience. Operations under th e 
BlUce contract demonsh'ated there were 
n o " prompt and e ffectual " me thods to 
immediately improve the ri vt'rs for fret· 
and safe nav iga ti on ; in stead, th e im
provem ent of inland rivers would have to 
be a continuin g effort in order to be effec
tive. Th e BlUce contract also revealed tha t 
work on the rivers was so variable that 
producing res ults by means of th e contract 
sys te m would b e impossibl e until 
meth ods of improvement were developed 
which would pellTlit the es tablishm ent of 
firnl contract specificati ons and standard 
evaluation procedures. And, finally , any
one assign ed to supervise an d inspect 
navigation improvement projects should 
first be thoroughly famili ar with water
ways naviga ti on and improvem e nt 
methods. 

The impact of these lessons was re
flected in th e act of March 3, 1827, the first 
of a series of annual appropriations for the 
Ohio River, which directed that obshuc
tions of "every d escription" which e n
dan gered navigation at "an y navigable 
stages" and on the banks and sides of the 
river were to b e removed . It also directed 
that "som e practical agent" thoroughly 
acquainted with th e navigati on of th e 
Ohio River b e placed in charge of the 
project. 4 5 

Unde r the cap able direc tion of th e 
" practi cal agent ," Captain H enry M. 
Shreve, from offices at Louisvill e, Ken-
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hlcky, the improvement of na\'igation on 
the Ohio and ~1iss issippi rivers proceeded 
in 1827, Captain Shreve extende d im
provem ent op eration s, as directed b y 
Co n gress, t o th e Mi ssouri , Arkan sas, 
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Cumberland Red and other rivers during 
the follo\"'in ~ de;ade and develop ed the 
machinelY and methods n ecessary to ac
complish the task, with immense benefit 
to the navigation of the inland wate rways, 
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CHAPTER IV: IMPROVEMENT OF THE FALLS OF THE OHIO 1783-1860 , 

The Corps of Engineers launched its 
program for the improvement of naviga
tion on the Ohio River in 1824, but for 
several reasons, chiefly political , Congress 
did not authorize a federal project for the 
improvement of the Falls of the Ohio, the 
worst obstruction to navigation on the 
river, and that project was undertaken by a 
private corporation. The hydrographic 
srudies of Thomas Hutchins in 1766 pub
licized the narure of the obstructions at the 
Falls and indicated that improvements to 
navigation were feasible. It will be recall
ed that Thomas Jefferson, after study of 
the Hutchins map, speculated on possible 
improvement methods at the Falls as early 
as 1781. 

During the late eighteenth cenrulY, as 
an extensive flat and keelboat b'affic de
veloped on the Ohio, several methods of 
improving the Falls were suggested; and 
after 1800 several private companies, char
tered by state legislarures, funded en
gineering srudies of the Falls and made 
abortive attempts at improving navigation. 
When the immense development of 
steamboat commerce began after the War 
of 1812 the improvement of navigation at 
the Falls became imperative, and, in the 
face of federal inaction, the Common
wealth of Kenrucky chartered the Louis
ville and Portland Canal Company in 
1825. With the aid of state and federal 
funds, this company completed the con
struction of a canal around the Falls of the 
Ohio in 1830. By the time the canal was 
completed the federal government had 
become a major stockholder in the corpo
ration, but despite repeated urging by 
river interests , who wished the removal of 
excessive tolls, Congress refused to 
purchase the remainder of the stock and 
convert the canal to a toll-free federal pro-

ject. The corporation eventually, as au
thorized by the Kenrucky legislahue in 
1842, us ed its profits to purchase privately 
owned stock and delivered it to the fed
eral government. By 1855, except for five 
shares held by the directors of the corpora
tion , the United States was the sole owner 
of the canal, but Congress chose to leave 
the control and management of th e canal 
to the directors; and the Louisville and 
Portland Canal Company became one of 
the first, if not the first, public corporation 
in the United States, a forerunner of th e 
modem Tennessee Valley Authority and 
United States Postal Service. 1 

Congress authorized th e improvement 
of th e Louisville and Portland Canal after 
the Civil War, and the Louisvill e and Port
land Canal project became th e responsi
bility of th e Corps of Engineers. The of
ficer assigned to th e project was penna
nently stationed at Louisville, and thereby 
became the first District Engineer of the 
modem Louisville Engin eer District. A 
review of the histOlY of the Louisville and 
Portland Canal prior to the fonnation of 
the Louisville Engineer District is there
fore in order. 

Falls of the Ohio: Pmblems of Navigation 

English explorers and British Anny En, 
gineers wrote relatively accurate descrip
tions of the Falls of the Ohio long before 
the region was settled - those written by 
John Peter Salley in 1742 and Captain 
Hany Gordon in 1766 will be recalled -
and practically every traveler on the Ohio 
who kept a journal recorded his impres
sions of the worst navigation obshuction 
on the river. The Falls were f0l111ed by an 
irregular mass oflimestone underlying the 
entire width of the river for a distance of 
about two miles, forming , in effect, a 
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natural dam. The river was wide and rela
tively deep above the F alls, while below 
it was ab out half as wide with a lesser 
navigable d epth for about fifty miles. The 
name "F alls" was a source of som e confu
sion to early navigators, who often ex
p ected to find a precipitou s cataract. 
wh ereas the Falls of the Ohio were not 
even visible at fl ood stages . The contrac
ion of the river b elow th e Falls caused the 
lower p ool to rise more than tw ice as fas t 
during fl oods than th e p ool ab ove th e 
Falls, until , at the highes t stages, the gra
dient of the slope was so reduced as to 
pennit navigation with relative ease. But 
such high stages ordinarily occurred dur
ing less than two months of any single 
year, and for the remainder of each year 
the whitewater rapids of the Falls made 
navigati on exceedingly hazardous. 2 

E arly descriptions of the F alls of the 
Ohio rep orted the gradient at the F alls at 
low water at from twenty-two to twenty
eight feet. (In 1914, it was officially re
p orted as 25.24 feet. )3 There were three 
channels, or chutes (also "sh oots"), over 
the Falls known as, proceeding from the 
Indiana to the Kentucky bank, the Indiana 
(also Indian ) Chute, the Middle Chute, 
and the Kentucky Chute. As the river rose, 
the Indiana Chute first b ecam e navigabl e, 
followed b y the ~liddle Chute, and fin ally 
the Kentucky Chute. Two projecting rocks 
in th e Indiana Chute, about fifteen feet 
apart, practically standardized descendin g 
fl atboat traffic at a width of fourteen feet.4 

At low-water seasons, teams ter and th e 
d rayage industry between Louisville and 
Shi pp in gport fl ouri sh e d , \\·hil wa ter
b orne comm erce langui shed . Not lon g 
after Louisville was found ed in 1778, por
fess ional Falls p il ots who guided \\ 'ater
ways traffi c ove r the Falls we re in bus i
ness. Before the Civil War th e Fall s p iJoh . 
on occas ion aided b y th e C O'l )S of E n-
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gineers, took advantage of extrem e low 
water to cl ear esp ecially hazardous rocks 
from the F alls chutes . With the possible 
exception of some snag removal accomp
lish ed b y the firm of Tarascon and Berth
old in 1818 in the harbor at Shippingport, 
this was the first improvem ent of naviga
tion over the F alls. Support of the Falls 
pilots and other navigation interes ts for 
improving navigation over the Falls even
tually led to Congress ional authorization 
of a fed eral project for that purpose in 
1874 but m ost earh' efforts to improve 
navi~ation at the Fall~ were d evoted to the 
constructi on of a canal, or canals, bypas
sing th e obstructi ons. 5 

E arl y Canal Proj ects, 1783-1 812 

P erhaps th e first propon ent of a canal 
around the Falls to actually attempt to in
itiate a project was Christophe r Colles, an 
eminent Irish-Ameri can ci\'il e ngineer. 
Colles, a notabl e adyocate of the COnSbl.lC
tion of the Erie Canal in :'\e \y York state, 
like George Washington and Thomas Jef
ferson, studied the maps of th e Ohio River 
and th e F alls prepared b~ - Th omas Hutch
ins, and h e cam e to the conclusion that the 
bes t m ethod of improving the Falls would 
b e by th e COnSbl.lction of a canal. On July 
4 , 1783, h e p etitioned Congress for a land 
grant at the F alls, prop os in g to fonn a 
compan y to COnSbl.lct and op erate a canal 
and thereby op en an all-\\-ater route for 
settl ers bound for the Wes t. But his peti
ti on \\ 'as not granted .6 

All states and. in the earlies t d ays. ter
ritori es (Oh io achieved stateh ood in 1803; 
Indiana in 1816) bordering the Ohio Rin' r 
ab ove th e F all s b ecam e in te res te d in 
canal p rojects at the Falb to \aryin g ex
tents; and st-' \ 'l'ml l'<l11al companies which 
prop osed to accomplish th e fe at \\ 'ere 
chartered h~ ' sta te and te rritorial legisla
hires in the earl~ ' nineteenth centl1n '~ The 
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state of Ohio was espec ially ac tive, sup
porting projects sponsored b y both th e 
Commonwealth of Kentucky and the Ter
ritory of Indiana. But there in lay the prin
cip al compli cation which e arly can al 
compan ies met, for the states could not 
agree on th e canal locati on. 

The T erritOlY of Indiana incorporated 
the Indiana Canal Company in 1805; it 
had some distinguished directors, includ
ing G ene ral George Rogers Clark, Con
gressman Jonathan Dayton , General Ben
jamin H ovey, form er Vice President Aaron 
Burr, and others. G eneral James Wilkin
son , who had launched commercial trade 
with Ne w Orleans via the waterways in 
1787 and wh o had suffered h eavy losses at 
the Falls of the Ohio, le nt hi s support to 
th e Indiana Canal Company. H e claimed 
the project, in addition to its be nefits to 
navigation , could provide valuabl e water 
power for indushy. H e d eclared that the 
pre mienc(' of the Falls of the Ohio area 
could n ot " in p oint of locality and fit
ness for th e grand emporium of intem al 
commerce, be controverted ; its position at 
the h ead of easy navigation, and its cenh'al 
relation to the most ex tensive, luxuriant 
and productive tract within the national 
limits, or pe rhaps in the universe, will , at 
the first glance, decide, that commercial 
enterprize is to find its way to this point 
from the ocean , and that he re the primary 
exchange of products for imports is to take 
place."7 

The company p etition ed Pres ident Jef
ferson and Congress for federal aid for th e 
project , asking a grant of tw enty-fiv e 
thousand acres of public lands to sell and 
thereb y fund the proj ect. Wh ether this 
company actually intended to consh'uct a 
canal, or whether there were other mo
tives b ehind its organization was ques
tioned. Some suspected that its real pur
pose was to form an unauthOlized bankin g 

business; and the participation of General 
Wilkinson and Aaron Burr in the enter
prise late r led to speculation tha t it was 
organized as a cover for the Burr Conspi
racy of 1806. Whatever the motives, Con
gress refused to auth orize th e us e of pub
lic lands for th e stated purposes. s 

Louisvillians, led by James Berthold oj 
th e firm of T arascon and Berth old , or
ganized a sta te-charte red company, th e 
Ohio Canal Compan y, in 1804 and emp
loyed a form e r officer of th e Corps of En
gineers to study and map th e Falls and 
prove th e advantages of th e canal site on 
the Kentucky bank. Jared Brooks, wh o had 
served as a Lie utenant in the First Regi
ment of Artille rists an d Engin eers, con
ducted ex tensive studi es of th e hydrol()g~ 
of th e Falls of th e Ohio in 1805, mad e a 
d e tai led survey of th e area , sank shafts to 
inves ti gate th e character of th e subsoil and 
rock strata, and prepared a map which 
clearly p roved the b es t canal route lay 
along the Kentucky sh ore. Brooks laid out 
th e route which was evenhlally followed 
b y the L ouisvill e and Portl and Canal. Th e 
Kentucky legislature forwarded the repOli 
of Brooks to Congress along with a reques t 
for federal aid; and in 1806 a committee of 
th e House reported that on the bas is of 
Brooks' studies it would recommend fed
e ral aid for the canal project if the revenue 
of the United States had not been "already 
pledged" for other purposes. 9 

At the reques t of H enry Clay and other 
congress m e n from th e Ohi o Vall ey, 
fUlih er study of the canal p rojects at th e 
Falls was authorized as part of th e com
prehens ive study of American transpOlia
tion problems conducted under the direc
tion of Secretary of Treasury Albert Galla
tin in 1807. Jared Brooks provided the 
Secretary with maps of the Falls area and a 
lengthy repoIt on the subj ect. According 
to Brooks, the" dOlmant wealth of this im-
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portant section of the national domain can 
be brought into life and action only by a 
free and open navigation, and the assis
tance of water-works for the encourage
ment of manufactures. " The canal at 
Louisville, he contended, would meet 
those two overriding needs. Secretary 
Gallatin was impressed by these argu
ments and by the fact that sea-going ships 
were regularly descending the Ohio at 
that time, and he recommended in his re
port of 1808 to Congress that three 
hundred thousand dollars in federal funds 
be apropriated to construct the canal pro
ject; but no action was taken on this, or on 
his other recommendations. 1o 

Indiana Falls Canal Projects 

After the War of 1812, the growth of 
steamboat commerce and the increasing 
economic development of the Ohio Valley 
led to renewed efforts to bypass the Falls 
with a canal. One of the first laws enacted 
by the first state legislature of Indiana in 
1816 incorporated the Ohio Canal Com
pany, but the company did not take advan
tage of its charter and in 1818 the state 
chartered a third Falls canal company. 
The Jeffersonville Ohio Canal Company, 
financed largely by Cincinnati capital, ac
tually initiated canal excavation on the In
diana bank, but th e clays of Clark County, 
Indiana, proved to b e more durable than 
th e fund s a\'ailable to th e company. 
Studies of possible canal sites on th e In
diana bank of the Falls of th e Ohio con
tinu ed until well after the Civil War, usu
ally inspired by public displeasure with 
th e limited size and high tolls of the canal 
completed on the Kenhlcky hank, hut no 
such project was ever compl eted,u 

Creati01/ o(L()/Ii .\· (;il!(' (/nd Porl/(/I/(I Canal 

C()I11/J(/n!/ 

Ncar th e cnd of' th(' War of 1812. La-
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ommi Baldwin, a distinguished American 
civil engineer prepared plans for a canal 
for keelboats along the Kentucky bank, 
but the Kentucky canal company could not 
find the financial support necessary to in
itiate construction. The canal projects at 
the Falls were caught up in the economic 
rivalry between the Queen City, Cincin
nati, and the Falls City, Louisville. A Cin
cinnati newspaper editor accused Louis
ville in 1818 of covert opposition to a 
canal, or at best support for the construc
tion of an " inefficient" keelboat canal. He 
wrote : "the moment a canal is constructed 
sufficient to convey boats up and down 
the falls. that moment Louisville sinks to a 
level with other towns on the river. . 
The editor of the Louisville Public Adccr
tisa responded that Louisvillians were 
" really anxious" for construction of the 
canal, and accused Cincinnatians of sup
porting canal projects on the Indiana bank 
of the Falls because such a canal would be 
a blow to Louisville.12 

There were som e, chiefly those in the 
business of h'anspOlting freight around the 
Falls, \\ 'ho were opposed to canal projects 
in 1818, but SUppOlt for the project \\'as 
building. Henry ~Ic~lurh'ie , the Louis
ville historian , argued in 1819 that the 
conshuction of a canal around the Falls, 
that "fo1111idable and intimidating spot, 
whose terrors ha\t::' paralized the ann of 
e nte rprize," \\'(mld be a boon to th e C0111-

m erce of Louisvill e and the entire Ohio 
\'alley . H e d eclare d th e canal \\ 'as "ital to 
th e security of 0: e \\' Orl eans and the Gulf 
Coast and wgges te d that the l lnited 
States should es tablish a military depot at 
the Falls where th e "mullitiom of \\ 'ar" 
might be speedil~ ' dispatched dO\\'ll the 
\\ 'ate r\\ 'a\s h~ ' steamboat. ~lc~lurtrie 
urged the aid llfthe federal gllvemment in 
the ('anal project, and d eclmed that the 
project \\'llllld Ill'H'r b e conshl.lcted \\ 'ith-
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out aid from the United States, "whose aid 
and countenance in this undertaking 
every inhabitant of this section of the 
Union sincerely prays for."13 

When the Commission representing 
Ohio Valley states reached the Falls of the 
Ohio at the end of the survey of the Upper 
Ohio in 1819, as directed by participating 
states, the members examined the Falls of 
the Ohio to compare the proposed Ken
tucky and Indiana canal projects. They 
collected previous engineering reports, 
resurveyed the Falls, and recommended 
the consh'uction of a canal on the Ken
tucky side. They estimated the costs of the 
Kentucky canal at less than $400,000, 
while the Indiana canal might cost as 
much as $1,000,000. The Army Engineers , 
commanded by General Simon Bernard, 
who continued the survey of the Ohio in 
1821, began their work with an examina
tion of the Falls area and proposed canal 
routes . Because Congress had not directed 
it, they did not report their opinion of 
which might be the most desirable canal 
route, but their figures substantiated the 
previous repOlts of Jared Brooks and the 
Joint Commission of 1819.14 

In 1823 the state of Ohio directed Judge 
David S. Bates, who had acquired his en
gineering expertise and experience on the 
Erie Canal project in New York state, and 
Alfred Kelly, an Ohio state canal commis
sioner, to reexamine the Falls. The two 
engineers repOlted the canal route on the 
Kentucky bank was most feasible and least 
expensive, commented that the "business 
of the counhy above the Falls annually, 
pays a tax to this rock of greater amount 
than it would cost to make the improve
ment," and estimated that benefits of the 
project would consist of savings of 
$150,000 in transportation costs annually. 
The report of the Ohio engineers, along 
with an offer from the state of Ohio to join 

Kentucky in funding a project, was pre
sented to the Kentucky legislature in 
1824. An extended debate ensued in the 
Kentucky legislature over whether the 
state should construct the project, or 
whether a state-chartered private corpora
tion should be given that privilege. The 
controversy was settled in favor of the 
proponants of construction by a corpora
tion; and a bill establishing the Louisville 
and Portland Canal Company was signed 
by the Governor of Kentucky on January 
12, 1825.15 

Initial Constructiu/l 

Citize ns of several states purchased 
stock in the new canal company, but pri
vate capital came principally from 
Philadelphians, who hoped to use a canal 
over the mountains to Pittsburgh and the 
Ohio River as a trade route to the West, 
competing with the Erie Canal in New 
York state which was completed in 1825. 
The Louisville and Portland Canal Com
pany selected Judge David S. Bates as 
chief engineer of the project. He served 
concurrently as chief engineer for the 
canal system under conshuction in Ohio, 
and his son, John Bates, and Alfred Bar
rett, another forn1er Erie Canal engineer, 
had immediate supervision of the Louis
ville project. 16 

Judge Bates' plans called for a canal 
about two miles long from the harbor be
fore Louisville through the POltland sec
tion to rejoin the river below Shipping
port. He estimated that 112,000 cubic 
yards of rock and 633,358 cubic yards of 
earth would be excavated from the canal 
and lockpits. Three lift-locks , each to be 
190 feet long, 50 feet wide. with a lift of 
eight feet, eight inches , were located at 
the lower end of the canal. A massive 
guard lock was to be constructed at the 
head of the lift-locks to protect them from 
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drift and silt during high \\"ate r p eriods. 
Judge Bates estimated the locks w ould re
quire th e placem e nt of so m e 30 ,000 
p erch es (ab out 25 cubic feet p e r p e rch ) of 
s ton e m asonry . But the es timates \\"ere 
quite rough , specifications \\"e re not firm , 
and detailed plans \\"e re not in existence. 
It \\"as the cu stom of pion eer canal en
gineers to prepare only general plans and 
\york out the d etails as the project pro
gressed ; planning \\'as fl exible, usually on 
an empirical basis, and extensiye modifi
cations to the Louis\'ille canal project 
\\"e re effected during th e course of 
consbuction .17 

The canal company advertised for bids 
from conb'actors on Octob er 22, 1825, stat
ing their intention to have the \\"ork com
pleted in th e " shOlies t p oss ible tim e" and 
requ esting that sealed bids b e submitted 
by D ecembe r 22, 1825. About t\\"enty-five 
bids we re received from conb'acting fim1s 
of several states; and in late D ecember the 
contract was a\\"arded to the lowest bid
der, Chapman . CuIH>r, Lathrop, Collins, 
Perrin e, & Company, form erly contractors 
on the Erie Canal. Their bid \\"as for ab out 
$370,000, n early h\"enty p ercent less than 
th e e s tim a te d cos ts, \Yith co mple ti on 
sch edul ed for November 1, 1827. It ap
p ears the work was somewhat larger than 
th e conb-actors could handle inde p en
d ently, for th e ~ " subconb-acted pOltions of 
the excavation to th e fim1 of Southerland 
and Adams and lock consbuction to the 
Carn e y and Sayre C ompany" The firs t 
work b egan on March 1, 1826, but con
sbuction was h eld up for a month b~ " con
tinued high \\'att' r. Only ab out 35 m en and 
th e ir teams \\"(, H ' em pI oyed in grubbing 
and clearing th e line of th e canal durin g 
th e first few m onths of construction, and 
con side rabl e d i ffi (,\Ilt~ " was met ill em
ployin g lab ore rs during th( ' ~llmmer of 
1826 because of a smallpox epidem ic in 

THE FALLS CITY ENGINEERS 

the yic inity of the project. But by the end 
of the summer som e 1000 hands \\"ere at 
work ; and lock consbuction ,,-as initiated 
in September. To supervis e consbuction 
of the locks, Judge Bates employe d John 
R. Henry and young Increase A. Lapham, 
\\"ho had previously b een e mployed on 
the Erie Canal in the d esign and consbuc
tion of the e laborate five-flight lock sbuc
ture at L OCK-POli, Ke\y York. \Yhen John 
Bates and Alfred Barre tt left the project, 
John R. H e nry became resident engineer, 
\\"ith Lapham as his ass istanP8 

ExcQt'atioll .U cth ods 

The techniques utilized for consbuction 
of the Louis\-ill e and Portland Canal in the 
late 1820s did not m aterially differ from 
those used on the Egyptian p yramids and 
Roman aqueducts mill eniums b efore . The 
contractors at the canal, like the Ancient 
builders , r e lie d on human and animal 
p ower. Excayation \yas accomplish ed \\"ith 
hand tools, oxen-dra\\"l1 plows . and scrap
e rs dragged by h orses; and th e exca\-ated 
mate rials \\"ere remo\"ed by \\'heelbarro\ys 
and horse-dl'a\\-n calis . The principle ad
\"ance in excavation techniqu es b etween 
Roman times and the nine teenth century 
\\"as the use of gunpO\\-d er for rock exca\'a
ti on , In th e lockpits and canal cws s
section , h oles \\"ere drilled into the rock 
by m en using sl edgehammers and hand 
drills, th e h oles stuffed with black gun
p o\\"der, and clay tamped in atop tlle P O\\"

d er, lea\"ing small ap ertures for priming 
p o\\"d er and a fuse, \\'hich \\"as ordinarily a 
h\"ist of p ape r soaked in saltpe tre. Holding 
a drill \\"hil e m e n p ounde d it with 
sle d geh ammers and blasting rock with 
black p owder \\"as a dangemus business 
and accidents \\"l'n' frequ ent. The laborers 
e mploye d on the project \\-ere a rough 
cn '\\" of Iri shme n, many of \\"hom came to 
th e \\"ork from otl1er canal projects, and a 



---- -- ~ ~--

(Sketch by Inc rease A. Lapham, Wisconsin Hi sto ri C<l l Societ\" Lib nuy) 
DIBBLE CRANE FOR RAISING MATERIALS FROM EXCAVA nON AT LOUISVILLE AND PORTLAND CANAL, 1827 
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large member of slaves hired from the ir 
masters. It has been claimed that, because 
of th e ir rough character, the sobriquet 
"Hoosi e r" was first applied to the work
men at the Louisville canal.19 

Mechanization 

Several efforts were made to mechanize 
construction methods , chiefl y to facilitate 
removal of the excavated materials after 
the d epth and side slopes of the canal 
were too great for easy handling. A stiff
legged timber crane, supposedly invented 
by Mr. Orange Dibble on the Erie Canal, 
was put into use in raising loads of mater
ial from th e bottom of th e excava tion . 
Another device, invented by Mr. Oliver 
Phelps on the Weiland Canal, was also put 
into use . It consisted of a windlass at the 
top of a timber railway running up the 
canal slope. A horse-drawn b'ain of loaded 
carts at the bottom of the slope had a rope 
attached to its front; the rope ran up the 
slope, around the windlass, and was at
tached to the back of an empty cart train, 
also pulled by horses , going down the 
slope. The weight of the empty cars and 
the power of the teams pulling them was 
thus added to the power of the teams pul
ling the loaded carts up the slope. 20 

Lock Construction 

The walls of the locks and canal were 
constructed of cut stone masonry, on the 
same principles developed by the Ancient 
builders. Stone for the project was quar
ried a few miles below the site and trans
ported up river. In 1827 the canal com
pany employed Canvass White, who had 
won the sobriquet 'Genius of th e Erie 
Canal," as consulting engineer. White had 
studied canal and lock construction in 
Europe on behalf of the New York project, 
and during the construction of the Erie 
Canal had discovered "waterproof lime," 

actually the first hydrauli c cement in 
America. He conducted experiments with 
various limes tones and found a variety 
which , when burn ed, pulverized, and 
mixed with sand, fOlm ed a mOltar which 
hardened in water. White found that the 
limes tone excavated from lockpits at the 
Louisville canal would serve th e same 
purpose . A steam mill was consh'ucted to 
grind the stone to powder, for use in bind
ing the masonry in the lock walls togethe r 
- it was reported this grout soon became 
harder than th e stone us e d in th e 
consbuction. By 1874 e ight hydraulic ce
ment factories, with an annual production 
valued at a million dollars , were in busi
ness at Louisvill e. 21 

The total amount of maSOl1lY placed in 
the lock and canal walls and in the stonc 
bridge over th e canal was approximately 
41,989 perches , equal to the amount used 
in thilty ordinary canal locks of the era. 
The guard lock and three lift-locks all had 
solid rock foundations. As completed , the 
guard lock was 190 feet long, 52 feet wide, 
and 42 feet high, co ntaining 21,775 
perches of masonry. The three lift-locks 
were the same width as the guard lock, 20 
feet high , and 183 feet long, with a lift of 
eight feet, eight inches each. The length 
of the walls, from the head of the guard 
lock to the end of the outlet lock was 921 
feet. Two bridges, one of stone and the 
other of wood, spanned th e canal. The 
stone bridge, which had three arches, was 
240 feet long and contained 5,74 1 p erches 
of maSOl1lY, was erected by Carney and 
Sayre Company for $20,000. The wooden 
draw bridge, completed by a conh'actor 
named Tanner for $850, accommodated 
traffic b etween Portland and Shipping
port. Built over the head of the guard lock 
in a position similar to that of the metal 
draw bridge at McAlpine Locks in 1975, it 
was in two parts (Bascule) and was raised 
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and lo\\-ered by chains running through 
windlasses . with boxes fill ed with stone . 
old grate bars , an d other h ea\-y materials 
as counterbalances .22 

Contra ctor Fa ilures and Federal 
Pa rticipati on 

~I any citizens ,,-h o pledged to purchase 
stock defaulted at the commencement of 
construction in 1826, but the project ,,-as 
saved b~ ' an appropriation of Congress for 
purchasing the fOlfeited stock. The United 
States b ecame a major stockholder in the 
corporation , but it app ears the fe deral 
government made no effort to influence 
company policies or aid consb-uction in 
any other manner. " 'h en the original con
tractors failed in 1828, apparently b ecause 
of the high cos ts of excavation and the 
necessity of paying high " 'ages to attract 
\\" ork ers , \\-hi ch cons iderabl~ - exceede d 
conb'act es timates , Congress again saved 
the project by purchas ing the rest of the 
fOlfe ited stock. The company renewed 
\\-ork, serving as its O\\'n general contractor 
and reducing cos ts b~ - modifying a number 
of project features . 

The width of the " 'alls of the lift-locks 
\\'as reduced and buttresses on the back 
side of th e walls \\-ere eliminated . Rock 
excavati on ceased and many projectin g 
rocks " 'ere left to plague navigators at a 
late r date . John R. H en ry was retained as 
proje ct engin ee r for th e directors; In
crease A. Lapham continued as assistant 
engineer; and a number of fonner subcon
tractors were hired as overseers. Seven 
ne\\' contracts were le t for vari ous un
fini shed section s of the projec t; and in tll e 
w orking season of 1830 th e cana l \\"as 
completed .23 

First Bllots Throllgh alld Filial Costs 

On th e first of D t'ct'lllber, 1830, water 
ros e nearly to th e top of th e cofferdam at 
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the h ead of the canal, and the dam " 'as 
removed to p ernlit filling of the canal. 
Fl atboats passed through th e canal in 
early D ecember, and on D ecember 21 the 
first steamboat, the Uncas, Captain Beer. 
,,-ith full cargo b ound for l'\ashville, 
locked through. One of the first yessels to 
use the canal \\-as a flatboat from Cleve
land, Ohio, \\"hich had navigated the Ohio 
state canal system and the ~Iuskingum 
Rive r to ~Iarietta and proceeded down the 
Ohio on its " 'ay to 1'\ew Orleans. 

Although the directors of the L ouisville 
and Portland Canal Company listed con
structi on cos ts at 8742.869.94, actual costs, 
including interes t on funds borrowed to 
complete the project, \"ere 81 ,019,277.09. 
Captain Th omas Cram , Corps of En
gineers, who investigated the project at 
the order of Congress in 18-i-i, concluded 
that, though actual costs \\'e re nearly three 
times the original es timates: 

Conside ling the numerom difficultie s e >..-pe ri
enced b,- the ('ompan~ " in th e outse t. and during 
the progress of th eir undertaling, the want of con
fid en ce in th e success of the \\"ork. t' , -inced by the 
fact that almost all th e subscribe rs living in its '; C'
inity fOlfeited the ir stock afte r h a,-ing paid install
ments the reon. it may be said on the \\-hole that 
th e cost of the Loui svill e and Portland canal was 
reasonab le. 24 

Ca ll al Operatioll 

During the first 104 days of operation, 
827 b oats, 406 of them steamboab . locked 
through . The editor of Silcs' " 'cckllJ Re
gister. a journal " "ith national circulation , 
commented : " And ~ 'e t this noble and be
neficent undertaking \\"as thought by tlle 
ad\"i~ ers of tll e executin' , to b e too con
h'acted and diminutinc' a concem to de
se rve the a id of the gl'neral g(l\'emment. If 
stll'h \\" (lrks a~ thl'~l' be not nationaL " 'hat 
~ h all \\"(: ' call sn."Z5 

l'\um e rous probl e ms \\ 'hiL-h d e layed 
na\"igatioll we re experienl'l'd in operation 
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of the p roject. Extensive d eposits of mud 
and debris were left in the locks and canal 
after each flood. The flood of ] 832, which 
left a number of wrecked houses in the 
canal, required extensive repairs and al
terations to the project. In 1833 a steam
powered dredge, of the "endless-chain
of-buckets" or ladder type, was built to 
remove mud and silt. Later dredges were 
the dippe r type . The wooden lock-gates 
were opened by chains attached to manu
ally operated capstans mounted on the es
planades . Lockmen turn ed the capstans , 
winding th e chains around drums , to 
maneuver the gates. It was a slow process 
requiring an hour and a h alf to pass a 
single boat through the series of locks; de
lays as long as five hours in pass ing the 
canal and locks were frequ ent. 26 

Th e number of vessels using th 'canal 
still increased ; more than a thousand ves
sels locked through in 1835, and an aver
age of 1300 passed through every year 
thereafter until the onset of the Civil War. 
Tolls collected from this commerce made 
the canal a profitable enterprise from the 
first, and stockholders averaged a return of 
e ight p ercent annually on their capital. 
The Governor of Kentucky lamented: 

, 
It must be a subject of pe rpe tual regret to every 

patri otic mind that the state did not, with her own 
resources, undertake the constru ction of the canal 
at Louisvill e. It wou ld have been an imperishable 
fund - a source of revenue as las ting as the Ohio 
Rive r itself - which would have enabled the gov
e rnment to accomplish the most extensive an d 
useful plans without increasing the burdens of the 
peop le. 27 

But there were segments of the popula
tion of the Valley who did not appreciate 
the canal. On January 23, 1833, several 
kegs of gunpowder were deposited in the 
locks and detonated. One of the locks was 
h eavily damaged, and the company of
fered a $5000 reward for the capture of the 

p erpetuators, but the culprits were not 
found. There were also attempts to blow 
up the stone bridge; and boats loaded with 
coal were sunk at the head of the canal. It 
was susp ected the saboteurs were dis
gruntled draymen whose bu sin ess had 
b ee n re du ce d b y th e op e nin g of th e 
canal. 28 

Limitations of the Canal 

The principal value of th e Loui sville 
and Portland Canal was that it pelmitted 
shipment of goods from the Upper Ohio 
Valley without transfening cargoes at the 
Falls and reduced the delays which often 
resulted in alternate glutting and famin e at 
th e New Orleans and oth e r downriv r 
markets. But this value was limited by cer
tain defects in planning. The stone bridg 
over the lin e of the canal had a clearance 
of sixty-e ight fe t at low water, an d boats 
with high stacks had to lower them to pass 
under. The lock chambers , designed for 
vessels used on the rivers in tl1 e 1820s, 
limited hull dim ensions to 183 feet long 
by 49% feet beam; and by 1853 over fOlty 
percent of the steamboats on the Ohio 
were too large to pass through the canal. 
Steamboat des igners increased the draft 
on vessels to enlarge cargo capacity, and 
s te amboa ts w e re often seen backing 
through the canal , or " crabbing through ," 
to thrust available water back under the 
hull and drag the boat across accumulated 
silt on the canal bottom. These limitations 
were often complained of b y rive rmen, 
but the principle objection was to the high 
tolls charged at the canaP9 

The original toll was twenty cents p er 
ton , but high maintenance and operation 
costs, chiefly due to the damages resulting 
from repeated floods , necessitated an in
crease to forty cents in 1833 and to sixty 
cents in 1837. These toll increases sub
stantially reduced the savings in transpor-
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tation costs for \vhich the citizens of the 
Ohio Valley had hoped. At Pittsburgh, 
Cincinnati, St. Louis, and other ports on 
the inland rivers , navigation and mercan
tile interests held protest meetings and 
sent petitions to Congress, contending 
that collection of tolls at the canal \\'as a 
burdensome monopoly, that the tolls \\'ere 
an excessive tax on Ohio Valley com
merce, and that, because the Ohio River 
was a national high\\·ay. the project should 
be taken over and operated by the United 
States.30 

The directors of the Louisville canal 
operation never sought to retain control 
over the project and \\'ere ah'ays ready to 
sell out to the United States, for Louisvil
hans \\'ere in accord \\'ith residents of 
other port cities on the subject of the tolls. 
The Louisville Chamber of Commerce re
solved in 1840 that the tolls seriously re
tarded " commercial operations and the 
transpOltation of merchandise." And the 
president of the canal company \\Tote in 
1844 that the United States should take 
over the project because : 

It cannot be contrm'erted that thi s tax [tolls] is 
paid indirectly by the agIi cultural products of the 
west and south, and the manufactured goods of th e 
east, as \\ 'ell as b\' passe ngers travelling on th e 
Ohio from all PaJt s of th e l Tnion . \\'ere thi s ta'( 
entire ly removed , th e competition exi sting among 
steamboats for fre ight would soon caus e the m to 
consider it an expe nse to the carrying trade the 
less; and the result would be a propOItionate re
du cti on , to a great degre e, on the cost of b'an spor
tati on , Thi s fact. ho\\'C\'t'r . only proved the tJUly 
national ch arad e r of this work - p\,pry citizen of 
th e Union being more or less inte rested in th e 
reduction of the to ll ; and th a t th e sn\'ing would not 
be confin e d to ste nmboat o\\'ne rs alone,31 

Three schools of thought had d eveloped 
on the subject of th e improvemcnt of the 
Falls of th e Ohio by 1840. Th e majOlity of 
those interested in the problem .~lIppOlted 
national ownership and operation ill such 
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a manner as to eliminate or substantially 
reduce the tolls at the existing canal. A 
second group suppOlted the Falls pilots in 
efforts to gain federal aid for a project to 
improve navigation by open channel over 
the Falls. And a third group advocated the 
construction of a second canal along the 
Indiana bank - in 1836 Indiana chartered 
the Jeffersonville and J'\ew Albany Com
pany, which proposed to construct such a 
canal to create t\\,o-\yay traffic around the 
Falls. 32 

The improvement of the open channels 
at the Falls was most vigorously sup
ported by the Falls pilots who had to navi
gate them, In the 1830s the pilots ex
pended some of their own funds in closing 
secondary channels and removing 
dangerous rocks from the Indiana Chute; 
and some small federal aid ,,'as provided 
for the \york. Lieutenant Jacob A, 
Dumeste, by order of the SecretalY onYar, 
sun'eyed the channels over the Falls in 
1830; and in 1834 Captain Henry ~1. 
Shreve, as agent for the Corps of En
gineers, repOlted to Congress on open
river navigation at the Falls . Shre\'e advo
cated blasting rock from the Indiana 
Chute and placing it in dams across 
little-used channels to increase \\'ater \ ' 01-

ume through Indiana Chute and the 
Louisville Canal. But this work was left 
chiefl~ ' to the enterprise of the Falls 
pilots .33 

" 'atel' POlC('/" at the Falls 

The l Tnited States \\ 'as \'ery much in
terested in the water power available at 
the Falls , for after the \\'cU of 1812 consid
erable SUppOlt for the construction of a na
tional amlnry on a \\ 'estern river \\,here 
\\ 'att'rcraft could quickly dish'ibute muni
tions to annies on the frontiers developed. 
III 1819 President James ~lonroe expres
sed his opinion that the Falls area \\'oltld 
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b e a most suitable location for an armOlY; 
and in 1825 the Ke ntuc ky legislature 
ceded, by joint resolution, jurisdiction 
over lands which might be acquired at the 
Louisville canal for a national armOlY to 
the United States . The hope that a na
tional armory might be located alongside 
the canal may have given added impetus 
to the canal project in 1825; at least, an 
officer of Army Ordnance discussed the 
subject with the company in that year. 

Colonel George Bomford of Ordnance 
negotiated an agreement with the Louis
ville and Portland Canal Company for use 
of the water power made available by the 
canal. Colonel Bomford estimated that a 
national am10ry would require about 200 
acres ofland and water power sufficient to 
work twelve pair of fiv e-foot burr mill
stones for te n to twelve hours per day. The 
company agreed to furnish th e necessary 
water power for $3600 annually, and th e 
lands of Se nator John Rowan along the 
canal line were available as a site. But no 
action was taken by Congress becaus e the 
location of the national arn10ry in the West 
becam e a controversial political issue . 
Citizens and their represe ntatives near 
practically every water fall on the inland 
rivers urged that the armory should be 
constructed at their site, rather than at 
Louisville. 34 

In 1828 and 1829, Captain John L. 
Smith, Corps of Engineers , aided by 
Lieutenant George Whistler, examined 
potential armory sites throughout th e 
Ohio Valley, and found acceptable loca
tions on the Wabash and Big Blue rivers in 
Indiana, on the Licking River in Ken
tucky, and at the Falls of the Ohio. But 
Congress found itself unable to agree 
upon a single site, and in 1842 directed 
that another survey be conducted. Gen
eral Walker K. Armistead and Colon e l 
Stephen H . Long of the Army Engineers 

and Surgeon General Thomas Lawson 
again investigated numerous sites in th e 
Ohio and Mississippi valleys. Because 
steam-powered machinery had been per
fected, it was no longer necessary to locate 
the annory at a falls where water power 
was available, and th e officers recom
mended the constIuction of a national ar
mory at Fort Massac, Illinois , near the 
mouth of th e Ohio , which was more 
centrally-located to navigation on the Mis
sissippi River system than Louisville. But 
Congress again found it impossible to 
come to agreement on the site, and a na
tional armOlY in the West was not con
shucted until th e exigencies of civil war 
required it. The water power available at 
the Falls of the Ohio was thus left for pri
vate rather than public development. 35 

Politics and the Cal/af 

Political controversy also prevented the 
acquisition and operation of the Louisvill e 
canal as a toll-free federal project. Though 
the directors of the canal, the legislature of 
Kentucky, and navigation interests on the 
inland waterways continually supported 
bills in Congress to convert the canal to a 
national project and remove the burden
some tolls, opposition came from two 
quarters. Indianians still hoped a canal 
would be constructed along the Indiana 
bank of the Falls and they supported fed
eral construction of this canal, rather than 
federal acquisition of the Louisville canal. 
And many citizens throughout the United 
States maintained that federal contI'ol and 
operation of the canal was beyond th e 
constitutional authority of the United 
States . This opposition successfully 
blocked every bill in Congress which 
would have established federal control of 
th e Louisville and Portland Canal. By 
1855, however, federal ownership of the 
canal was almost complete.36 
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During construction of the project, the 
United States had purchased and acquired 
2,092 shares, at a cost of $233,500, in the 
canal corporation. During the first decade 
the canal was in operation, the United 
States \,-as paid $257,778 in dividends on 
its stock - more than the original pur
chase price - while private stockholders 
received more than double that amount in 
dividends. In 1841, private stockholders 
proposed to buy themselves out, since 
Congress would not do so with appropria
tions, by applying di\-idends due the 
United States to purchases of the private 
stock: and the legislature of Kentucky au
thorized this procedure on January 21, 
1842.37 

Congress did not dissent, and by 1855 
the United States was the owner of 9,995 
shares of canal stock; neverth eless , Con
gress still refus ed to accept the canal as a 
government project, and fiv e shares re
mained in private hands to qualify their 
holders as directors of the corporation, 
The Louisville and Portland Canal Com
pany thus became a public corporation , 
owned by the United States but operated 
by directors independent of conb-ol by 
Congress. Whil e perhaps politically ad
vantageous, this administrati\'e organiza
tion produced the paradox of the collec
tion of a heavy tax on comm erce at the 
Falls of the Ohio while the remainder of 
the river was under federal improvement 
with the purpose of reducing transporta
tion cos ts - a situation which was to con
tinu e until 1880. Precise computations 
have not been made, but it appears the 
United States coll ected more in tolls at the 
Louisville canal prior to 1860 than it t':\

pended on the improvement of the entire 
Ohio River. 3s 

Summary 

Th e h ydrographi c studi es of Thomas 
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Hutchins first indicated the feasibility of a 
canal project to bypass the obstructions at 
the Falls of the Ohio, and the surveys of 
Jared Brooks, a former Army Engineer, 
proved that the shortest and most econom
ical canal route at the Falls lay along the 
Kentucky bank. Later studies of the Falls 
conducted by the joint commission ap
pointed by Ohio Valley states in 1819 and 
by an Army Engineer SUl'\ 'ey party in 1821 
confirmed the findings of Jared Brooks. 
Bu t, in the face of Congressional refusal to 
authorize and fund a definite federal pro
ject, proponents of canal projects on the 
Indiana and Kentucky banks of the Falls 
engaged in an extended political con
troversy \\-hi ch , in conjunction with li
mited capital , prevented any substantial 
improvement of navigation at the Falls of 
the Ohio until 1825. 

Th e Louis\-ille and P ortland Canal 
Company, a state-chartered, pri\'ate corpo
ration , completed construction of the mas
sive canal project on the Kentud..-y bank of 
the Falls in 1830, but it required federal 
and state financial support to accomplish 
the feat. And, in , -ie \'- of the clUde con
struction methods of the era, the canal \\'as 
an engineering feat of considerable mag
nitude, equal in scope to much larger pro
jects consbucted in the twentieth century 
with the aid of modern engineering ted~
nology and constru ction methods. The 
chief problems \\-ith the completed project 
w ere h\"l) : marine e ngineers on the inland 
rivers d eveloped \'essels much larger than 
the capacity of the locks of the Louisville 
cana L and th e high tolls at th e canal , 
which in th e end \\'ere paid by cnnsumers. 
materially reduced the \'alue of the project 
to the Ohio Yalley. 

Political c()ntnl\ 'ers ~ ' and constitl.ltinnal 
issut's prevented federal cons truction and 
opera tion of th e project and pn·vcnted the 
l'onsh-udion of a national CUlnory to take 
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advantage of the wate r power at the site . 
The United States did not assume com
plete resp onsibility for the improvement 
of the Falls of the Ohio for navigation until 
1874; nevertheless, its interest and limited 
parti cipati on in the constructi on of the 
pre-Civil War project did make p oss ible 
the completion of the canal in 1830, and 
the United States b ecame the principal 

stockholder in th e corporati on not long 
thereafter. The Louisvill e and Portland 
Canal project foreshadowed later projects 
for improving navigation and developing 
the latent power at the site, formed the 
foundation on which subsequent projects 
were based , and eventually led to the for
mation of the Louisville District, Corps of 
En gineers, United States Arm y. 
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CH.\PTER V: E JGINEERS !:\IPROVE THE OHIO RIYER. 1827-1841 

The failure of John Bruce to satisfactor
ily complete his contract in 1827 clearly 
indicated the project for clearing the ri\'ers 
of snags ,,'ould require continuous efforts, 
The success of the experimental \\ 'ing
dam near H enderson , I-:.entucky, also indi
cated that similar improvements might be 
accomplished at other obstructive bars on 
the Ohio. The Corps of Engineers tern1i
nated the Bruce contract in 18:27, e m
ployed Captain H enry Shreve as Superin
tendent of Western River Impro,'ements, 
and authorized construction of the n ec
essary fl oating plant and employment of a 
hired labor force to continue the project. 

Because of the somewhat different re
quirements of navigation on th e Ohio 
River above and beloyv the Falls, a sepa
rate project for the improvement of the 
Upper Ohio was authorized in 1835. Cap
tain Shre\'e retained charge of improving 
the lo\\'er ri"er and Captain John Sanders , 
Corps of Engineers , ,,'as appointed as 
superintendent of the Upper Ohio proj ect. 
Their operations consisted chiefly of im
plementing three different but related 
improvement methods: removings snags 
and similar obstructions \\'hich were the 
most immediate threat to \\ 'a te r,,'ays 
safety, blasting ,:m 'ay rocks to clear tortu
ous boulder-strewn channels, and con
structing simple stone riprap dikes to con
centrate water flow over bars and cour 
a\\'ay accumulated sand and gravel d e
posits. In performing th ese op erati ons. 
Capta in Shreve, Captain Sande rs, and 
their associates d e\"eloped several nove l 
waterways e ngin eerin g m e th ods \\"hich 
\\' ere still utilized h~ th Corps of En
gineers in the twenti e th c nhll,\, . 

RiccI'S and Harb ors Act of 1827 

A s teamboat boom and all in creas in g 

flatboat traffic h'ansported a burgeoning 
commerce in the Ohio Valley in the 1820s. 
Steamboat tonnage on the Ohio and ~fis
sissippi ri,'er systems in 1827 aggregated 
:25,700 tons , and about 7,000 flatb oats of 
forty-tons capacity each also were navigat
ing the riyers, Approximately 537,000 tons 
of freight valued at over fifty million dol
lars " 'e re transported on th e Ohio
'\[issis ippi ,,'ate[\\'ay in 1827, But nine
teen .stean1boats " 'ere lost, chiefly by strik
ing snags, on the rivers in 1827, and about 
thirty flatboats and their cargoes, valued at 
872.000. ,,'ent down in the same year. A 
number of Ke ntuckians sent a petition to 
C ongres requ esting further appropria
tions for improving the Ohio River naviga
ti on . The petiti on declared: 

That th e~ " are situated on the Ohio River, one of 
the chief tJibutaries of the ~[i ssissippi rin' r. some 
fifteen hundred miles from :\ew Orleans, the great 
market and depot of all thei r produce and man, 
ufactures, as well as that of the neighboring States 
situated upon the ame ri,'er and it tJibutaries, for 
more than one thousand miles abo\'e us; and all 
are compelled to send the effects of their labor 
down the Ohio and ~[ i5Sissippi ri, 'ers to market, in 
the " ariou craft that usua!l,' navigate those 
stream ; that these great and navigable n'"ers are, 
in many place s. obstmcted with trees, stump", and 
root of tJ'ees, technically called snags. planters. 
an d saw~ " e rs . " 'hereby the n'l' "igation of them is 
retarded and rendered " ery hazardous; ,md, by 
them, man~' of the ,"arious craft on the li ' "el'$. \\'ith 
, 'aluable cargoes. are annually" lost, to the great 
injury and distre s of the ad" entu rers, \\'ho fre
quently embark 011 board ()f tl1em, with tlle elfe<'ts 
of tlwir ye,u' s labor, and ()ftt'll tlleir all. as well as 
endangelill ).! tilt' Ii,'t's ()f the men sailing said craft 

1 

On ~l arch 3, 1827, Congress approp
riated $30,000 for a continued project for 
snag removal cmd for the deepenin~ of the 
channe l of the Ohio at the Grand Chain. It 
" 'as the first (If a series of twelve annual 
appropriatiolls. ~t\'t'raging $50,000 per 
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annum and totaling $620,000, made from 
1827 through 1838 for the improvement of 
navigation on the Ohio and Mississippi 
rivers. These appropriations were applied 
to the removal of snags and other hazard
ous obstmctions and to the improvement 
of the Grand Chain. Separate appropria
tions we re also made for the constmction 
of wing-dams, or dikes, on the Ohio and 
for a project for the improvement of the 
Uppe r Ohio Rive r above the Falls.2 

Snag Clearance Continues 

It will be recalled that Captain H emy 
M. Shreve of Louisville was appointed, 
December 10, 1826, to succeed Samuel 
McKee as inspector of the Bruce conb'act, 
and the contract was terminated on April 
9, 1827, after an unfavorable report b y 
Captain Shreve. Captain Shreve, ap
pointed Superintendent of Western River 
Improveme nts at a salary of $3,000 per 
annum, continued the clearance of snags 
and other obstructions from the Lower 
Ohio and Mississippi rivers with crews of 
workmen using hand tools and the Bmce 
machine boats. By the end of 1827 Captain 
Shreve had cleared the Ohio to its mouth 
and had worked down the Mississippi to 
the mouth of the White River, progressing 
at a rate of about six miles per workday. 
But he found the work "extremely labori
ous and somewhat hazardous." Eacp time 
a machine boat raised a snag from the river 
bottom, it was swept off downstream b y 
the current. Shreve turned his attention to 
the development of an improved machine 
for raising snags and also concluded that, 
unless the banks of the rivers were cleared 
of trees , every succeeding high wate r 
would leave the river channels littered 
with new obstructions.3 

The Grand Chain Project 

As Superintendent of Western River 

Improvements , Captain Shreve was di
rected to plan a project for the improve
ment of the Grand Chain of Rocks near the 
mouth of the river. In SUppOlt of a specific 
appropriation for a project at the Grand 
Chain of Rocks , Congressman Robert P . 
H enry d e clare d th e obstruction "oc
casion ed a greater number of wrecks and 
the loss of a larger amount of property, 
than any other on that river." Th e im
provem ent of navigation at th e Grand 
Chain, h e contended, was of great interest 
to all the states whose commerce was 
served b y the Ohio. The Grand Chain was 
so hazardous that navigators often em
ployed special pilots to take the ir vessels 
through; and, in the early days, a gang of 
robbers, known as th e " boatwreckers," 
posed as Grand Chain pilots to victimize 
immigrants and unwary flatboat owners.4 

Captain Shreve studi e d th e Grand 
Chain and proposed a channel excavation 
project. His report explained : 

The Chain is about two mile s long, exte nding 
from fOlt [Cantonment] Wilkin son down to th e 
Cedar tree, marked on the sketch . The p roper time 
to commence ope rations on this part of the river 
would be about the 1st of August; and the neces
salY preparation for carrying on the work, will b e 
four twin flat-boats, with machinery to rai se and 
calTY off the rocks; sledges, crow-bars, blacksmith 
tools to keep the dJil!s in order; dJil!s for dJil!ing 
rock, powder, boxes of tin , otherwise cani ste rs 
ready made for blasting under water, three flat
boats for qUalters and store rooms, and subsis
tence, the whole su ffi cient to work from sixty to 
one hundre d men. S 

Shreve warned the date of completion 
of the project would be uncertain because 
sickness among the workmen could be 
expected, recommended that buoys be 
placed at the head of the Chain for the 
guidance of navigators , and es timated 
costs of the project at about $20,000. Gen
eral Macomb, Chief Engineer, appointed 
William Courtney of Pittsburgh, who had 
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formerly been engaged in the improve
ment of the Upper Ohio for the state of 
Pennsylvania, to supervision of the Grand 
Chain project on May 14, 1827, The Gen
eral informed Shreve and Courtney that: 
" As this subject [Grand Chain] is one 
which has excited much interest among 
those interested in the navigation of the 
western waters, it is very desirable that a 
beneficial result be obtained at an early 
period , , , ," William Courtney was di
rected to collect equipment and floating 
plant at Pittsburgh, employ laborers, and 
descend the Ohio to the Grand Chain, re
moving snags left b y John Bruce, or which 
had accumulated after the work of Bruce,6 

During the working seasons of 1829 and 
1830 a channel was blasted through the 
boulders at Grand Chain, some of which 
were about forty feet long b y twenty wide, 
Some 3375 tons of rock were removed and 
placed in a wing dam extending from the 
Illinois shore to direct more water into the 
channel. The Grand Chain project was 
completed on November 5, 1830, and in
creased th e available navigable depth 
through th e channel to forty-eight inches 
- formerly only twenty-two inch es had 
b een available at extreme low "vate r. 
Buoys were installed at the head of the 
Grand Chain to mark the channel ; they 
were d oubtless the first installed for the 
benefit of navigation on the Ohio and Mis
sissippi river systems, The Secretary of 
War reported the success of the Grand 
Chain project to Congress, recommended 
that appropriations be made for channel 
excavation and wing-dam cons truction at 
other Ohio Riwr shoals, and declared : 

At pr('wnt th .. impo rt s to th e \\'l' st a re main h 
throu gh th"s, ' riv .. r" and thl' ",port h'ad e a lm,,; t 
(' rrti re ly, Us uall ~' lor six month s in till' ~Tar ()Il" ()f 
th .. s(' [OhioJ c(' ;"( 's to I>t' 11 ",, 1'111. b('c:l lI s,' or th e 
llI11l1( 'roIi S ol"tl1J dioli s :llld conSl 'qlJ('llt hazards 
w hi ch a rt' pn',,'nte ci ;ti thoS! ' tilll" S \\'11<' 11 tl1<' \\'at
c rs a r(' mate ria lh' n ·du (' .. d , Thl' incoll \" 'lli " Il( '" 

THE FALLS CITY ENGINEERS 

and ri sk thus fe lf are susceptible of such easy rem
edy and at so small an e ll.'Pe nse , that it becomes a 
matter of surprise that improvements so important 
and valuable to a large community should have 
been so long overlooked or neglected,7 

Uncle Sam's Toothpullers 

While the project at Grand Chain was 
underway, Captain Shreve planned and 
built the first steam-powered snag-boat, or 
the first, as rivermen often called them, of 
"Uncle Sam's Toothpullers," Such en
gineers as Major Stephen H, Long, Cap
tain Richard Delafie ld, and John L. Sulli
van had submitted plans for a number of 
machines designed to utilize the power of 
steamboats for snag removal to the War 
D epartment in 1824, but they had not 
been adopted, Captain Shreve built a 
model of a steam-powered snag-boat in 
1824, but, though the Corps of Engineers 
was interested in the invention and of
fered to "cheerfully d efray" the costs of 
sending it to Washington for tes ting, 
Shreve evid ently did not enter the con
tes t , Shreve q ui ckly learned that the 
Bruce machine boat \\'as inadequate for 
tlle task, and h e concluded that some more 
e ffi cien t m e th od of snag remo\'al \\'as 
imperative ,S 

Captain Shreve had driving energy, ",as 
physically strong, and \\'as possessed of a 
resolute \\'ill , but he \\ 'as also somewhat 
reserved, rath er eccen tri c , and short
tempered , His rugged life as a keelboat
man an d steamb oat captain had ill
prepared him for tllt' routine paper \york 
and accounting \\'hich the supervision of 
gO\'ernment projects and disbursement of 
gO\'e rnment funds entailed, H e had labor 
CTl' \\,S - se\'t'\l con tingents in 1830 -
working on the Ohio and t-.lississippi. and 
he tra\'l' led from camp to camp. not often 
spending mu ch time at hi s Louis\'ille 
headquarters co mpleting reports and 
balallcing accounts , H e responded to a re-
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quest from the Office of the Chief En
gineer for more regular reports in 1829 
that the department would have to make 
allowance for the character of his opera
tions : 

Each individual who has preced ed me in th e 
Supe rintendency of thi s work has been disgraced. 
For myself! undertook it wi th some confidence of 
success, but with little prospect of credit to myse lf. 
My whole time has been devoted to th e e rvice, 
my Machines for doing the work (whi ch on exami
nation will be found to be entire ly new invention 
we ll ca lculated for the executi on of th at work) 
have all been furnished from th e exeltions of my 
own mind. I have a lways hoped that I should be 
able to sati sfY my Government and go through 
with that improvement without fault; how th at 
may te rminate time has to test. 9 

Rather than follow the proper channel 
through the Office of th e Chief Engin eer 
and the War D epartment, the impatient 
Captain Shreve went directly to members 
of Congress. In a letter to Congressman 
Charles A. Wickliffe of Kentucky in 1827, 
he asked the Congressman and his "West
ern fri ends" to obtain furth er appropria
tions for continuation of the improvement 
project on the Ohio and Miss iss ippi and 
for the construction of a steam-powered 
snag-boat. Shreve explained: " I am in
duced to believe that a steam boat can be 
so constructed as to remove every descrip
tion of obstructions from the bed of the 
river, at less than one half the expense that 
the object can be accomplished in any 
other possible manner .... " 10 

Wh en Captain Shreve submitted his 
plans for a steam snag-boat to the Office of 
the Chief Engineer in late 1827, General 
Macomb, after review, infonned Shreve 
that there was no doubt of the "superior 
efficacy" of the steam snag-boat, but con
struction of such a vessel would b e expen
sive and cost estimates were requested . 
After receipt of the estimates , the Chief 
Engineer recommended that the Secre-

tary of War authorize construction of a pro
totype for experimental purposes, and two 
days later, on June 27, 1828, authorization 
was granted and funds immediately for
warded to Captain Shreve. II 

Shreve directed th e consb'ucti on of a 
prototype, at cos ts of $26,424.71, at the 
Zelore & Hines Shipyard of New Albany, 
Indiana, during th e fall and w inter of 
1828-1829. I t was launch ed on April 28, 
1829, rated at 336 tons and drawing six 
feet of water. Captain Shreve named the 
vessel the Heliopolis for reasons now obs
cure . It was perhaps named for the ancient 
E gyptian town of Heliopoli s in the Nil e 
D elta, or could possible be loosely trans
lated as " Crescent City" - New Orl eans. 

The Heliopolis was actually two steam
boats with hulls, each one hundred feet 
long and twelve feet wide, spaced ten fe t 
apart and connected with strong timbers. 
A timber bulkhead, covered with quarter
inch sheet iron , was mounted between the 
two hulls near their bows at the waterline. 
This bulkh ead, commonly kn own as a 
" snag-beam," was the principle innova
tion in the design of the boat. Similar ves
se ls had b een sugges ted b y oth er en
gineers , but they proposed to rais e snags 
with steam-powered windlasses mounted 
between the hulls . The Heliopolis was de
signed to ram snags head-on, thus bring
ing to b ear the weight of the boat, the 
power of the engines, and th e force of the 
current to smash snags loose from th e 
riverbed . Snags were then to be rai sed be
tween th e hull s with windlass es an d 
sawed into chunks for use in firing the 
boilers or other convenient disposaJ.12 

Captain Shreve steamed the Heliopolis 
down river at the beginning of the low
water season of 1829, picked up a working 
crew at Grand Chain, and proceeded to 
Plum Point, the most snag-infested sec
tion of the Mississippi, and began ram-
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ming snags out of the ri\'er on August 19. 
He reported that after eleyen hours work, 
all snags on that river section \"ere broken 
off several feet belm" the sUlface of the 
sand at the bottom of the river. and the 
vessel had exceeded his "most sanguine 
expectations ." An officer of the Corps of 
Engineers \vho later inspected the 
Heliopolis \"as equally enthusiastic: 

:\0 machine can surpass it in its adaptation to the 
\\-o rk in th e execution of \\'hi ch it is n o\\' engage d . 
The machine is simple in its construction and easy 
in its application, while in p ow e r it has b een found 
ad equate to o\-ercome p romptly eve ry obstacle it 
h as yet encounte red . Through the agen c~ - of thi s 
machine the largest snags and logs are extracted 
with ease, many of \\-hi ch , without its inte rvention , 
could never h ave b een removed . The value of 
su ch an auxiliary cann ot be properl~' esti
mated , e xcept by compari ng its pe rfom1an ce \\-ith 
the tardy and e X1Jensin' m ode of removing sn ags 
and logs b efore its invention .' 3 

The Helioplolis removed 2,061 snags 
during the first season and \,-as so success
ful that merchants and steamboat masters 
of Louis\-ille petitioned Congress for the 
construction of similar vessels. General 
Charles Gratiot, Chief Engineer 
(1828-1838), agreed, and other snag-boats 
were authorized. The Archimedes, a smal
ler snag-boat, designed to dra,,' less than 
four feet of water and constructed for 
about 812,000 less than the Heliopolis. 
was completed in 1830 at ~ e\v Albany and 
joined the first " toothpuller" in clearing 
the rivers . Six steam snag-boats " -ere con
structed ,,-hile Captain Shreve \vas in 
charge of " -estern rin:' r improvements . 
The Heiiopolis \Y(lre out and " -as replaced 
with a second boat of th e same name; the 
Archimedcs, in \\hat must have bee n an 
embarrass ing mom ent for Captain Shren', 
stove itse lf while raising a sna_l': in 1836, 
and was replac:ed ; and tIll' snag-boats 
Eradicator and HCllrlj ,'1. 5h,.('("(' were 
consbuc:t('d. All \\cn' of s imilar COIlstIl.1C-
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tion except the Eradicator \\"hich had a 
single hull \Yith a double bow; construc
tion costs averaged 825.000 each. Snag
boats constructed after Henry Shre\'e left 
the Engineer Department were patterned 
after the Eradicator because it had a 
lighter draft and could more readily work 
at the lowest water stages when snags 
were exposed. Captain Shreve also em
ployed about eight small steamboats as 
a1.Lxiliaries to snagging operations and the 
other proj ects in his charge .14 

Snag Remocal Project 

The clearance of snags from the western 
rivers \\"as not exclusively accomplished 
by the snag-boats . Captain Shreve plan
ned snagging operations in three phases : 
first, \"ork cre"'s with hand tools cut away 
all snags and overhanging trees in island 
chutes and on sand bars which might en
danger navigation at high-water stages: 
second, the snag-boats removed larger 
snags from the main channels ; third, the 
snag-boats and \\"orking crews returned at 
low water to remove snags which were 
ne\dy exposed or newly deposited in the 
river channels . The project inyoh'ed im
mense amounts of manual labor. For ex
ample, in October and :\ovember. 1830, 
Captain Shre\-e and his ,,'orkmen re
moved snags from a two mile stretch of the 
Ohio just belm\" the Louisville and Port
land Canal . \\'hen sa"'ed to pieces and 
stacked lll1 the bank for burning. the snags 
made some 1:200 cords of wood. Caphl.in 
Shreve commonly employed .1S many as 
600 me n during \\"orking seasons on the 
Ohio and ~lississippi rivers. and snagging 
projects were soon authorized by Con
gress for a number of other rin'rs - the 
~Iissouri, the Cumberland, the :\rbnsas. 
and the Red RiYer of Louisiana. It was in 
rel1111\-ing the huge mass of tangled tim
bers. l'olllmonly called the "Great Raft" 



(Copyri ght © 1970, The R. W. Norton Art Gall ery, Shreveport, Loui sisana) 

Captain Henry M. Shreve deming the great raft from Red River, 1833- 1838 

Painting by Lloyd Hawtome (Ameri can. 1924-
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which almost completely blocked naviga
tion up the Red River, that Captain Shreve 
\\" on his gr eates t laurels , Th e c ity of 
Shreveport, Louisiana, is named for the 
Captain,15 

Captain Shreve believed the most im
portant phase of his snagging operations 
,,'as clearing the banks of the rivers of 
trees which might cave into the water and 
form ne '" snags, Many rivermen opposed 
this op eration, h owever, in the belief that 
the stumps would roll into the rivers as the 
banks caved and, because they ,,'ould not 
b e yi sible to pilots , would form more 
dangerous obstructions, Objections were 
so vigorous that clearing the banks was 
suspended in 1833; but after study of the 
problem the Office of the Chi ef Engineer 
agreed " 'ith C aptain Shreve th at th e 
stumps would sink to the bottom of deeper 
parts of the channels and create fe \\', if 
any, additional hazards to navigation ,16 

The benefits of the snag removal pro
jects ,,'e re evident within a sh ort time 
after work was initiated, Snags were re
sponsible for the great majority of steam 
boat losses prior to 1827; at the end of 
fi scal year 1832 Captain Shreve reported 
that only fi ve steamboats had been los t on 
the ~1iss i ssippi during the year, as a result 
of careless handling, and none at all were 
los t on th e Ohio, I\ or had he learned of 
any losses of fl atboats or other watercraft 
on the Ohio, and he concluded that snags 
had become a re lative ly minor ri sk for 
steamboats, as compared with fires , boil er 
exp losions, an d colli sions, B~ ' 1835 th e 
number of fl atboats insured at Louisville 
agains t loss had declined ninety percent 
from the number insured in 1829, th ough 
flatboat commerce had increased during 
that period; and the insurance compani es 
had reduced premiums on ins urance for 
fl atboats by se \'e nty-fi ve pe rcent. Insur
ance ra tes on steamboat cargoes also d e-
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clined fifty p ercent between 1827 and 
1835.17 

Dike Constructi on on the Lower Ohio 

The effects of the wooden-pile wing
darn on the bar below Henderson, Ken
tucky, in the Ohio had proven that dike 
construction could be successfully 
utilized to increase navigable d epths over 
similar obstructions, The stone rip-rap 
dam completed at the Grand Chain in 
1830 confirmed the value of the method; 
and in 1831 Congress appropriated 
$150,000 for the construction of additional 
dikes on the Ohio, also providing that the 
projects be supervised b y Captain Shreve 
under the insp ecti on of an officer of the 
Corps of Engineers, Engineer officers had 
inspected the projects on the Ohio and 
~1iss iss ippi rivers at vari ous times from 
1827 to 1831, but after 1831 a single officer 
served as insp ector,18 

From 1831 to 1834, Captain Richard 
D elafield, Corps of Engineers, inspected 
the work of Captain Shre Ye , furnished 
technical ass istance in dike project plan
ning, and participated in joint surveys 
with Shre\'e of various ,,'ater courses , Cap
tain D elafield ,,'as in charge of constlllc
ti on of the l'\ational Road across Ohio and 
Indiana during the sam e period; he later 
served h\'ice as Superintendent of \\'est 
Point, becam e Chief of Engineers during 
the Civil \\'ar, and d es igned the castle in
signia ,,'hich ha\'e become the symbol of 
the Corps of Engineers. Lie utenant :\] e\

ander Bowman, Corps of Engineers, ,,'as 
inspectin g officer from 1834 to 1839, with 
concurren t responsibility for military road 
co n s tru c tion in Arkansas , Li e utenan t 
B(l\\'Inan also served as Superintendent of 
" 'es t Point at a late r date, and he became 
one of the earli es t autllOrities on tl1e use of 
COlll-re te for consh'uction in the United 
States,19 



Oh io River - French Island Dike, 1892 
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Dike cons truction presented different 
engineering problems at each p roject site, 
requiring detailed hydraulic studies and 
careful planning before comm encement 
of consbllction , The engineering exp ertise 
and m ath e m ati cal abilities of th e 
inspecting officers contributed materially 
to the success of the p rojects, From 1831 
to 1835, Captain Shreve directed th e con
struction of loose stone dikes across sec
ondary chann els and longitudinal spur 
dikes at five shoals on the Lo\\'er Ohio be
tween the Falls and the Grand Chain , 
Stone was quarried near the river bank, 
transpOlt ed in scows to the site, and drop
ped into place along a line laid out dUling 
p re\'ious surveys, Two spur dikes, over a 
mile and a half in aggregate length, were 
completed at French Island; two similar 
s tru c tures a t Scu ffl e town Bars \\'e re 
three-qualters of a mile long; three dikes 
at Three Sis ter Islands totaled over a mile 
in length ; and one at Three-Mile Island 
Bar was about a half mile long, None of 
these sh oals had more than two foot of 
water over them before work was initiated 
and navigation was marginal at each ; at 
comple ti on of th e projects, all h ad a 
minimum navigable depth of four fee t. 20 

Cumberland Island, at the mouth of the 
Cu mb erl and Ri ver , di vide d th e Ohi o 
River into two channels, or chutes, Th e 
main channel was down the right chute 
next to the Illinois bank, because a sand 
bar in the Kentucky Chute blocked access 
to Smithland, Kentucky, then an impOltant 
commercial center and steamboat tenn i
nal wh ere Cumb erlan d and Ohi o ri ver 
packets exchanged fre ight. Downbound 
vessels took the right chann el, circled the 
toe of Cumberl and Island, and hllll ed 
ups tream to reach Smithl and or enter the 
Cumberl and, Captain Shreve and Captain 
Delafield p lan ned a dam connecti ng the 
toe of Dog Island with th e head of Cum-
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berland Island , thus clos ing the right-hand 
channel and forcing water down the Ken
tucky Chute to scour away the sand bar, 
Rive rm en protes te d th e closing of the 
deeper right-hand ch annel, and citizens of 
Smithland feared the project would create 
currents sufficient to wash away the town 
wharf, D espite these objections, the pro
ject was auth orized and, thou gh inter
rupted by a ch olera epidemic among the 
workm en , Cumberland Dam was com
pleted in 1834, By 1837 Captain Shreve 
rep orted that Cumberland Dam, "where 
so much diffi culty exi ste d during the 
p rogress of the work, and for which I \\"as 
so much abused by the boabn en, is no\\' a 
good channel." Cumberland Dam \\'as re
paired and modified on several occasions 
dUling the following centu ry, and was still 
in place and fu nctioning p rop erly in 1971 
when ground was b roken for Smithland 
Locks and Dam ,21 

Improvemt' nt of the Uppa Ohio 

After a work fo rce directed by " -illiam 
C ourtn e y cleare d th e Upper Ohio of 
snags , as it descended the ri\'er in 1828 
and 1829, Captain Shre \"e had confined 
snagging op erations to the Lo\\'er Ohio 
and the ~ li ss i ssippi ri\"ers, The 1831 ap
propliation for dike consbllction on the 
Ohio was applicable to the entire riw'r, 
but the president of the Louis \'ille and 
POltland Canal Company reques ted Pres
ident Andrew Jack on to direct Captain 
Sh ren ' to confi ne operations to the Lo\\'er 
Ohio, explaining: 

The commercl' and intercourse between the falls 
of the ()h i() and l\l'W O rl eans i ~ n,ine to ten times 
grea ln , th an between Cincinnati and Pittsburgh, 
th e depth s of water (l\ 'l' r the bar~ and I(l\\' places, 
that arl' to be imp r(l \'l'd art' about th e s,une from 
( :ill l'ill nati to Louis\'ill l', as th e~ ,we fmm the latter 
p lace to tllt' mouth (If tlw Oh il', tllt' re ll](1\"al of a 
fl' \\" of tJl( ' most prominent (lbstru cti(lns below the 
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fall s would pennit boats to pass up to the Canal at 
all stages of wate r . . . . 22 

It appears that this argument prevail ed, 
for dike construction was confined to the 
Lower Ohio until 1835 when Congress 
appropriated $50,000 for the improvement 
of the Upper Ohio. Congress also directed 
that the Upper Ohio project have its own 
supervising engineer; and the Chief En
gineer appointed Lieutenant George Dut
ton, Corps of Engineers, as Superinten
dent of the Improvement of the Upper 
Ohio River on April 23, 1835. Lieutenant 
Dutton proceeded to Pittsburgh, acquired 
a copy of the 1819 survey of th e Upper 
Ohio, and, in September, 1835, examined 
the rive r from Pittsburgh to Louisvill e. H e 
found it much obsbucted by snag , rocky 
shoals, and sand and gravel bars; and h e 
reported that a specific minimum naviga
ble depth could only be es tablished by a 
lock and dam slackwater system, but con
siderable improvement could be accom
plish ed by removing snags and rocks , 
damming secondary chann els, and con
sbucting spur dikes at shoals .23 

Li e ute nant Dutton put fourte e n 
machine boats, keelboats, scows, and a 
steamboat to work on the Upper Ohio in 
1836 and commenced construction of a 
dike at Brown's Island b e twe en 
Pittsburgh and Wheeling; the latter was 
the first permanent structure built by the 
Corps of Engineers on the Upper Ohio for 
the benefit of navigation. Lieutenant Dut
ton was reass igned at the end of the sum
mer of 1836 to duties on th e National 
Road, and on August 31, 1836, Lieutenant 
(later Captain) John Sanders took charge 
of the Upper Ohio project. 24 

Captain John Sanders was, his contem
poraries thought, a remarkably original 
engineer. He invented a steam-powered 
pile driver and developed mathematical 
formulas for bearings , driving, and resis-

tance of piles; he developed a mech an i
cal cement mixer and instituted studies of 
the strength and properties of various ce
ments ; he was also one of the earlies t ad
vocates of the use of ironclad steamboats, 
or " floatin g batteries" as they were origi
nally known. Sanders found th e Upper 
Ohio project quite a challenge, enjoyed 
life in the Ohio Valley imm ensely, and 
while in charge of the project marri ed the 
daughter of Congressman William Wilkins 
(Secre ta ry of War, 1844-45) of Pitts
burgh. 25 

Surve y of the Upper Ohio 

Captain Sanders concluded that rational 
improvemen t of the Upper Ohio could he 
accomplished on ly if more reliable infor
mation about the hydrauli c regimen of the 
sb'eam were available; therefore, he in
itiated , as he described it, "a sUlvey of the 
riv e r , co mpri s ing a co mpl e te h ydro
graphical and topographical survey, giving 
the bars , chann el, and shores; ascertaining 
th e soundings and velocity of the curren t; 
and exhibiting every thing necessary for 
the mos t judicious location of the dams, 
and the formation of the bes t adapted pro
ject of improvements. " H e personally in
te rvi ewe d river pilots and sp e nt un
counted hours wading the river with his 
survey parties; and his completed survey 
report constituted an important contribu
tion to the science of fluvi al hydraulics, 
while his maps of the Upper Ohi o were 
not superceded until th e tw en ti e th 
centuly. 26 

His survey confirmed the fact that the 
Upper Ohio was considerably more shal
low, had a greater slope, and had more 
rocky shoals than the lower river. H e 
found that at extreme low water shoals on 
the Upper Ohio frequently had as little as 
sixteen inches of water over them; and old 
riverm en tes tifi ed that th ere had been 
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even less in 1796 and 1819. Whil e the sur
vey was in progress, the lowest water of 
record occurred on the Upper Ohio in 
1838, when as little as twelve inches of 
water was available on some shoals and 
steamboat navigation was suspended from 
July 20 to November 8. Captain Sanders 
reported the " inconvenience and loss aris
ing from an interrupted navigati on of the 
river has been felt throughout the Union. 
Large quantities of merchandise destined 
wes t, were de taine d for want of river 
transp ortation at Pittsburgh, Wh eeling, 
and Portsmouth and the produce of the 
country at th e points where grown. 
Travellers had to resort to an expens ive 
land transportation , or await the rising of 
the river." 27 

River interests, merchants, and the Falls 
pilots urged Captain Sanders to take ad
vantage of the extreme low water to re
move some of the more dangerous rocks at 
the Falls of the Ohio; and, after obtaining 
the approval of the Chief Engineer, the 
Captain sent Captain John K. Dillingham, 
a snag-boat pilot who had supervisin g 
blasting at the Grand Chain in 1830, to the 
Falls to employ laborers and start blasting. 
Louisville rocked as Dillingham blas ted 
day and night. H e employed temporary 
labor, worked the crew of his snag-boat, 
and acquired th e services of convicts from 
the Indiana State Prison to complete as 
much work as possible during low water. 
Rock was blasted out of the Indiana Chute 
and placed in low dams across secondary 
channels until the Ohio began to rise on 
November 7. At a cos t of $1,255.34, In
diana Chute was blaste d op e n to a 
minimum width of twenty-five fee t; and 
Falls pilots es timated that at least twenty 
inch es more water was availabl e in th e 
Chute when work ended. This eml'rgel1c~ ' 
project would , Captain Sanders be li vee!, 
free many watercraft from th e " onerous 
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tax" paid to the Louisville and Portland 
Canal Company.28 

Operations on the Upper Ohio, 1835-1838 

In addition to boulder and snag re
moval, Captain Sanders planned dikes at 
various shoals d esigned to increase the 
minimum navigable depth to thirty in
ches. There were at least twenty steam
boats plying the Upper Ohio in 1835 
which drew less than twenty-inches of 
water. Dike construction was commenced 
at twelve of the most obstructive shoals, at 
such sites as Duffs Bar, Petticoat Ripple, 
Dead Man' s Island, Beaver Shoals, Cap
tina Island, and Buffington Island. All 
were constructed of stone riprap along 
lines laid out by Captain Sanders. Their 
size may be illustrated by the dimensions 
of the dam which closed the back channel 
at Buffington Island, 215.5 miles below 
Pittsburgh . It was 2,260 feet long, had a 
base width of about fifty feet, and was 
topped off at a h eight of about six feet 
above low wate r. 29 

F or the removal of snags and projecting 
rocks, Captain Sanders arranged the con
shl.l ction of five Bruce machine boats and 
organized five working parties of about 
sixty men each. Th ese worked up and 
down the river as wate r stages permi tted. 
In 1837 h e also conh'acted at Louisville for 
the conshl.lction of a steam snag-boat at a 
cos t of $17,800.05. The snag-boat, named 
the H ell'-U M. Shren ' after its in\'entor, 
was completed in June , 1837, and began 
work on the Upper Ohio in August. The 
Shr('(;e late r joined the Engineer fl eet at 
work on the Lower Ohio and other \\ 'ater
\\'a~ · s. From 1835 to 1839, the Corps of 
Engineers expended $ 180,000 for general 
channe l clearance, $150,000 for dike con
struc tion , and $17,800.05 for a snag-boat in 
impro\' in g nadga ti o n on th e Upper 
Ohio. 3o 
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Fede'ral Waterways Policy, 1829-1841 

Changes in federal waterways policy 
were in progress by 1839 which resulted 
in the temporary suspension of the pro
jects for improving navigation on the Ohio 
River. Waterways improvement projects , 
commenced during the Adams-Clay era of 
economic nationalism , 1824-1829, had 
been continued during the administration 
of Pres ident Andrew Jackson , 1829-1837. 
Though Pres ident Jackson was to b e re
membered for his anti-internal improve
ments policies - Jackson once referred to 
internal improvements as " thi s corrupt, 
log-rolling system of legislation" - his 
military exp erience had made him a warm 
suppOlier of the Corps of Engineer and 
he approved of waterways improvement 
projec ts on those "grea t leadin g and 
navigable streams from the ocean, and 
pass ing through two or more states." Pres
ide nt Jackson vetoed a few bills for 
waterways projects , notably one which 
would hav e funded a project on the 
Wabash River, but appropriations for the 
improvement of the Ohio were enacted 
during every year of his administration 
and almost seven million dollars were ex
p ended on waterways improvements dur
ing his administration.31 

President Martin Van Buren, 1837-1841, 
like Jackson, disapproved of internal im
provements at federal expense, and evi
dently included projects for waterways 
navigation in the internal improvement 
category. During his administration, ap
propriations for waterways projects ceased 
and a major reorganization of the Corps of 
Engineers was effected. The Topographi
cal Engineers had been separated from 
the Corps of Engineers in 1831 and estab
lished as an independent Bureau of the 
War Department with its own Chief En
gineer; and in 1838 the Van Buren ad
ministration transferred waterways im-

provemen t p rojects to the T opographical 
Bureau. The improvement of navigation 
on the inland rivers remained under the 
supervision of Topographical Engineers 
until the Civil War, when the two En
gineer Corps were amalgamated.32 

Improvem ent of Ohio River Suspended 

The nation exp erienced its first major 
economic depression after th e Panic of 
1837, and federal exp enditures were cur
tail ed by the Van Buren administration as 
an economy measure. No appropriation 
for the improvement of navigation on the 
Ohio and Miss iss ippi rivers were enacted 
b y Congress from July 7, 1838, to August 
23, 1842, and the projects in progress on 
the Ohio Ri ver, mos t onl;, partially com
pleted, were suspended. 

Captain John Sanders reques ted an ap
propriation of $312,000, including $5,000 
for additional work at th e F alls of th e 
Ohio, for the Upper Ohio River in 1839, 
but Congress took no action on the rec
ommendation. Th e floating plant for the 
Upp er Ohi o project - th e H enry M . 
Shreve , machine boats , scows, and a small 
steamboat - was tied up at Steubenville, 
Ohio, and in 1840 it was sold at public 
auction at great loss . Captain Sanders was 
ordered to New York City, where he par
ticipated in fortification constru ction 
around the harbor.33 

The last inspection of the work of Cap
tain Shreve on the Lower Ohio and other 
rivers was conducted b y Captain Robert 
E. Lee, Corps of Engineers , in 1839. Cap
tain Lee and Lieutenant Montgomery C. 
Me igs had visited Captain Shreve a t 
Louisville in 1837. They were assigned 
responsibility for the improvement of the 
Upper Mississippi River and conferred 
with Shreve about engineering matters . 
Captain Lee later became commander of 
Confederate armies; Lieutenant Meigs 
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b ecam e Qu art ermas ter G e n eral of th e 
Union Arn1Y. Captain Shreve furni sh ed 
the two Engineer officers with machine 
boats and a steamboat to inaugurate the 
improvem ent of the Upper Miss issippi; 
and Captain Lee also contracted for the 
constTu ction of a st eamb oat and ston e 
sCO'vvs at the Ne\\' Albany shipyaTds. On a 
re turn h'ip in 1839, Captain Lee inspected 
the Lower Ohio project. H e reported that 
Captain Shreve's rip rap dan1s " 'ere fun c
tioning effectively and recommended that 
additional dikes b e consh'ucted at such 
sites as Wabash Island Bar, New Albany 
Bar, and Flint Island Bar, but n o appropri
ations for this work, or for continuation of 
existing projects on the Ohio Ri\'er ,,'ere 
made in 1839. 34 

When available funds \\'ere exhausted, 
the snag-boats and other Engineer floating 
plant " 'er e co llecte d a t St. L ouis for 
preservation under the care of Captain 
Shreve until 1841. The Van Buren ad
ministration paid the p enalty for the na
tional d epress ion in 1840, \yhen \\'illiam 
H . Harrison and John Tyler, the Whig tic
ket , \\ 'e re e lected . Captain H enry ~I. 
Shreve, a Jacksonian Democrat, \\'as re
moved from the p os t of Superintendent of 
Wes tern River Improvem ents on Sep
tember 11, 1841, but it \\'as forty years b e
fore the United States settl ed its account 
with the Captain. Shreve had taken a pa t
ent on the steam snag-boat in 1838, and in 
1840 he reques ted payment for its use: 

I must beg leave resp ectfu l! , " to call th e attenti on 
of th e dep artment to m\" elaim for th e invention of 
th e snag-boat .... I see no reason "'h ," I should 
not be pai d a fai r compensation for the u ~t' of that 
machin e by the Gove rnment; and the rt>fure hop e 
th at so me pro visions will be made at th e approach
ing session of Congress to do me justi ce, ",h ich is 
all I as k.35 

Wh e n Congre ss again app rop ri a te d 
fu nds for wa tt'l'\\'ays in 1842 an d the E n-
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gineers returned the snag-boats to sen 'ice, 
Captain Shre\'e sought a court injunction 
against their use without compensation for 
hi s patent, and extensive litigation and 
congress ional inves tigation ensued. Col
on el Stephen H. Long and Major George 
" -. Hu gh es of th e Topographi cal En
gineers and Charles ~1. Keller, E xaminer 
of Patents, all agreed that Captain Shreve 
was due som e compe nsation for his inven
tion, but there \"as disagreem ent over the 
amount ,,'hich ,,'ould b e adequate. Shre\'e 
declined to accept $40,000 on several oc
casions, contending that his invention, by 
clearing the Red River of Louisiana of the 
Great Raft, had increased the valu e of 
,,'es tern public lands b y millions, and it 
h ad subs tantially lo" 'ered th e cos ts of 
transp orting troop s and suppli es to the 
frontiers. The qu estion " 'as not settled in 
Shreve's lifetime, but Congress eventually 
appropriated $50,000 in 1881 for pa:--ment 
to Shreve' s estate. 3 6 

Captain Shreve made his farm neal' St. 
Louis hi s h om e after 1841 and ill\'ested 
heavily in the steamboat business. In his 
last years the old keelboah11an and steam
boat captain b ecan1e, p erhaps some\\'hat 
ironically, a proponent of railroads. Just 
b efore his death in 1851, h e organized the 
Pacific Railroad Company \\'hich eventu
ally b ecam e th e :\Iissouri Pacific Rail
road.37 

Slim m ary 

From 18:2 7 throu gh 1838, C ongress 
made annual appropriations fo r clearing 
the Ohio and Mississ ippi ri\"er channels of 
sn ags and oth e r ob s tructi ons. ~l anu al 
lab or, Bruce m achin e b oats . and small 
steamboats we re utilized for the work. but 
the rapid remcnai of the obshlJctions was 
facilita ted b~ ' th e d e vel opm ent of the 
steam snag-boat. Benefits to \\ 'aterbome 
comm erce were substantial , as indicated 
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by the fifty and seventy-five percent re
ductions in insurance rates on waterways 
o'affic not long after the project was ini
tiated . Snags , which were the major cause 
of steamboat accidents prior to 1827, were 
reduced to a minor hazard in comparison 
with shipboard fires and operational acci
dents. But new snags were depos ited in 
river channels after every high water, and 
the Army Engineers recognized that river 
clearance would necessarily b e a continu
ing project if it were to be effective . Even 
in the deep slackwater pools on the Ohio 
and other rivers in 1975, occasional re
moval of obshuctive snags was still neces
saly. 

Separate appropriations for a project on 
the Upper Ohio River were enacted by 
Congress from 1835 to 1838, and under 
the direction of Capt:'lin John Sanders the 
upp e r riv e r was cl ear e d of its m os t 
hazardous obshuctions. But on the Upper 
Ohio, as on the Lower, the major problem 
for waterborne comm erce was not th e 
hazards presented b y snags, but the sea
sonal fluctuations of th e rive r which at 
times brought practically all waterways 
o'affic to a halt for several months of the 
year. The successful experiments of Major 
Long and Captain Shreve at H ende rson 
and Grand Chain proved that economic 
methods for providing increased naviga
ble depth at the shallowest shoals could 
be instituted ; and in 1831 construction of a 
few stone dikes at selected shoals on the 
Lower Ohio was funded, followed by an 
appropriation for the construction of simi-

lar structures on the Upper Ohio in 1835. 
The survey of the Ohio River commenced 
by Captain Sanders in 1837 and the con
stru ction of s ton e dik es contribute d 
materially to kn owledge of the h ydrauli c 
regimen of the river and lengthened the 
navigable season somewhat for the light
draft vessels of the era. Stone riprap dams 
and dikes were constructed by the L ouis
ville Engineer Dis tri ct an d oth er E n
gineer Districts on the Ohio River until 
the slackwater lock and dam project was 
completed in 1929; some were still func
tioning in 1975, th ough rapidly disappear
ing as the deep slackwater pool navigation 
project progressed. 

Th e burgeoning waterways comnH'n:e 
on the Ohio River dllling the 1830s neces
sitated swift and effectual measures to im
prove navigation, whil e limited kn ow
ledge of the principles of waterways en
gineering and limited funding presented 
great diffi culti es for th e Corps of En
gineers. The vigor of Captain H enry M. 
Shreve, the scie ntific acumen of Captain 
John Sanders , the experti se of various in
specting Engineer officers , and the h er
culean labors of th e workmen me t th e 
immediate ex igencies of the situation and 
improve d navigation , insofar as meager 
funds pennitted , in a manner adequate for 
the needs of the light-draft vessels of the 
era. Upon this experience and these ac
complishm ents , the Corps of Engineers 
founded its continuing program of projects 
to b en efit waterways navigation in the 
Ohio Valley and elsewhere. 



88 THE FALLS CITY ENGINEERS 

CHAPTER VI: I:\TERMITTENT hWROYEMENTS , 1841-1861 

The constirutionality of watef\yays im
provement projects, like many other im
portant issues of the era, \\'as not resolved 
during the two decades prior to the onset 
of the Civil War; and the issue \\'as com
plicated by the growing sectionalism and 
political factionalism of the period. South
erners commonly, though not completely, 
opposed federal \yatef\yays projects as un
constirutional extensions of federal PO\\'

ers; \Yesterners, \yhose commerce \\'as 
still transported chiefly by \\'atef\\'ays. or
dinarily supported federal improvement 
of inland riyer navigation; \\,hile Easter
ners often advocated the impro\'ement of 
seacoast harbors, but gaye less than 
\\'holehearted support to projects for the 
inland rivers. Republicans , Free Soilers, 
Northern Whigs generally advocated the 
improvement of navigation at federal ex
pense , and D emocrats and Southern 
Whigs \\'ere, for the most part, hostile. But 
sectional origins or political preferences 
\\'ere not always reliable indices to the 
position a congressman might take on a 
particular rivers and harbors bill. Local in
terest in a particular project often took 
precedence O\'e r general political 
principles .1 

The political and sectional rurn10il of 
the antebellum era made systematic pro
ject planning difficult, interrupted impor
tant works , and, in short, rendered ineffec
tive the efforts of the Arn1Y Engineers to 
keep the inland rivers navigable. The En
gineer program for the improvement of in
land waterways became a sporadic affai r. 
according to th e political party in po\\·er. 
for fe de ral \\ 'atcr\\ 'ays policies \\ 'ere al
tered by practically e \ ery new national 
administration from 1841 through 1861. 
About the only continuity the waterways 
improvement program had during the era 

was provided by Colonel John James 
Abert, Chief of Topographical Engineers 
from 1838 to 1861, and Colonel Stephen 
H . Long, who served intermittently as 
Superintendent of Western Riyer Im
provements from 1843 to 1856. It was a 
discouraging time for the Army Engineers 
on the Ohio and other inland rivers - a 
period of increased interest in railways 
and declining interest in \yatef\\'ays , of 
growing \\'atef\yays commerce and spas
modic \yatef\yays appropriations. On the 
other hand, some promising ne\\" concepts 
in \\'aten\'ays engineering - slad:water 
projects, reservoir construction, flood con
trol - were first srudied in the Ohio \'al
ley during the SaD1e era. 

Improvement RCllelcal, 18-12 

RiYer interests and merchants of Cin
cinnati met in convention in 18-12 to urge 
upon Congress the necessity for further 
appropriations for the improvement of 
western rivers . The convention pointed 
out, in a petition to Congress, that 450 
steamboats, with ayerage cargo capacity of 
200 tons. \\'ere plying the inland riwrs 
and providing employment for more than 
fifteen thousand cre\\ members. The peti
tion claimed the \\ 'o rk of Captain Shreve 
and Captain Sanders prior to 1840 had re
duced losses due to mags on the inland 
rivers by three-fourths, declared the West 
had just as much need for the improve
ment of its navigable riwrs as did the East 
for improved harbors , and concluded: 
"\Ye are not aware of the causes which 
ha\'c induced the discontinuance of this 
valuable sen'ice, but \\"t' kno\\' that the 
consequences ha\'e be e n disastrous ." 
From 1839 to 18-12. one hundred thirty
e ight steamboats \\ ent down on the inlaI~d 
ri\'ers , \\ ' ith estimated financial losses of a 
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million dollars annually.2 
President John Tyler, who became 

President at the death of William H. Har
rison in 1841, though remembered as a 
strict-constructionist, states' rights advo
cate, did approve of a few waterways proj
ects, evidently taking the position of An
drew Jackson that the improvement of 
major rivers was constitutionally unobjec
tionable. The importance of such rivers to 
the prosperity of the nation and the se
curity of the country in time of war could 
not, in the opinion of President Tyler, be 
overlooked. On August 23, 1842, Congress 
provided funds for building and repairing 
snag-boats and for renewing navigation 
projects on the Missouri, Mississippi, 
Ohio, and Arkansas rivets. It was the first 
of three annual rivers and harbors 
appropriations. 3 

After Captain Shreve had been removed 
by the Tyler adminisb'ation in 1841, work 
on the clearance of the Red River Raft had 
continued by contract with General 
Thomas T. Williamson, who purchased 
the snag-boat Eradicator for $8,000. The 
remaining Engineer fleet became the re
sponsibility of Captain John W. Russell, 
an experienced steamboat captain and a 
devout Whig of Frankfort, Kentucky. By 
1841 Captain Russell was a near
legendary figure on the western rivers. A 
Kentucky newspaper commented on his 
appointment: 

He has followed the river, if we are correctly in
formed, almost ever since the commencement of 
steamboat navigation in the West; and, without 
justifYing the removal of Captain Shreve, we have 
no hesitation in expressing the opinion that Cap
tain Russell is an excellent appointment. As to 
being obeyed, he can knock down six of the best 
men in his employment at any time.' 

Russell was a physical giant who had 
developed great strength as a flatboat and 
keelboat navigator. As a steamboat en-

gineer, he once, so it was reported, lifted a 
1,647-pound shaft and carried anchors 
weighing 1,242 pounds across a steamboat 
deck. Though such claims sound apoc
ryphal, the precise weights lend them 
some credibility. But Captain Russell 
achieved his greatest renown when he 
whipped Jean Lafitte, the pirate , in a 
brawl in New Orleans , and when he 
hooked his steamboat to a building at 
Natchez-Under-the-Hill and dragged it 
into the Mississippi, threatening to pull in 
the whole town unless money taken from 
one of his passengers was returned. (It 
was returned.)5 

In 1842 Captain Russell was inshucted 
by Colonel John James Abert, Chief of 
Topographical Engineers, to prepare the 
Heliopolis and the Archimedes for action. 
He arranged the repair of the two old 
snag-boats at the Paducah shipyards, and 
contracted for the construction of two ad
ditional "toothpullers," the Samson and 
Sevier, for $20,000 each at New Albany, 
Indiana. Initial operatiG>ns were held up by 
an attempt of Captain ,Shreve to obtain an 
injunction against their use without com
pensation for his patent, but court action 
was dropped when Congress took up the 
subject. 6 

In the meantime, the Chief of Topog
raphical Engineers ordered Captain 
George W. Hughes of the Corps to ex
amine the Ohio and Mississippi and re
port on the condition of old projects. 
Hughes employed R. Philip Baker, a 
former assistant to Colonel Stephen H. 
Long, secured a skiff at Pittsburgh, and 
descended the rivers in late 1842 . 
Hughes , who had studied European flu
vial engineering extensively, and Baker, 
who had considerable practical experi
ence on state navigation projects in Ten
nessee and Kentucky, produced a com
plex, authoritative report on the Ohio. 
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CAPTAIN JOHN \\ . RUSSELL 
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Their studies indicated that a more radical 
improvement project for the Ohio might 
be advisable in the future, but, in view of 
limited funding, they recommended the 
renewal of the old river clearance and 
dike construction projects on the Ohio. 
Their report was delivered to the new 
Superintendent of Western River Im
provements, Colonel Stephen H. Long, 
appointed on February 22, 1843.7 

Activities of Colonel Long, 1843-1845 

From 1826, when he completed the ex
perimental wing dam on the Ohio, to 
1843, Colonel Long had served as consult
ing engineer on a number of state projects , 
such as the project for the improvement of 
the Tennessee River in 1832, as assigned 
by the War Department. H e engaged in 
planning and constructing several of the 
earliest railroads in the United States , and 
he developed an improved locomotive 
engine and designed new bridge con
struction methods. At the time he was 
reassigned to the improvement of western 
rivers, he was concluding surveys for rail
roads for the state of Georgia, during 
which he had founded "Terminus," which 
eventually became the city of Atlanta. 
Colonel Long left Georgia in April, 1843, 
traveled to Chattanooga, Tennessee, then 
down the Tennessee River to Paducah, 
where he joined the snag-boats Heliopolis 
and Archimedes on their way to Louis
ville. Colonel Long established the Office 
of Western River Improvements at Cin
cinnati, Ohio, on April 25, leaving the 
Lousiville office to Captain Russell who 
was directing snag-boat construction.s 

Some conflict between Colonel Long 
and Captain Russell over their respective 
duties ensued, as might be expected from 
two such colorful personalities , but Rus
sell was a definite asset in handling the 
rough rivermen of the era. Service on 

snag-boats was hazardous; many were 
seriously injured, or died in the service, 
while others suffered the ravages of chol
era, typhus, influenza, and malaria. In 
1843, one crewman of the Samson walked 
off the end of the boat and another was 
dragged into the river while playing out 
the windlass, and both drowned. The 
Chief of Topographical Engineers rec
ommended in 1844 that snag-boat officers 
and men "employed on duties as exposed, 
as harardous, and often as fatal , as the vic
issitudes of a campaign, should ... like 
the wounded and disable d soldier, re
ceive a pension proportioned to the injury 
he has received."9 

Colonel Long once reported the "want 
of due subordination on the part of the 
crews of all boats ;" and, revealing his as
cerbic views of human nature, recom
mended severe penalties for infractions 
aboard ship. He said: 

The propriety of substituting rewards instead of 
penalties, for the purpose of promoting correct 
discipline, industry and good behavior . .. is ... 
questionable & would probably tend to the sub
version of orders and good fellowship on board; 
for however worthless and inefficient any indi
vidual may prove to be, he is generally unwilling 
to admit, that his services are not equally as valu
able & praiseworthy as those of the most industri
ous . . . ; which the awarding of a compensation to 
one, greater than that allowed to another, would 
be like ly to engender dissatisfaction, animosities 
& strife on board . . .. '0 

The Heliopolis and Archimedes were 
worn out by 1845, and Colonel Long sold 
them. The large twin snag-boat Hercules 
and the light snag-boats Gopher and 
Dragon replaced them. The two last
named vessels, designed by Captain John 
Russell and snag-boat captains John K. 
Dillingham and Abraham Tyson, were 
improved versions of the Shreve vessels. 
Each had a strongly fortified and double
planked single hull, with a "bow transom" 
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replacing the snag-beam of the Shreve 
boats, Captain Tyson substituted vertical 
d e rri cks su sp endin g p o\\' e rful tackle, 
m ounte d on th e bo\\' transom, for th e 
\\'h ee l and windlass u sed on th e old 
t\\'in-b oats , In stead of r ammin g sn ags 
loos e, th e n pullin g the m up \\'ith th e 
windlass beh\'een the hulls, th e ne\\' boats 
hooked to snags with the tackl e hanging 
from the d e rricks and p owere d by th e 
main \\'ater \\,h eel shaft, and forced snags 
from the bottom by a simultaneous butting 
and draggin g acti on , Th e G oph er and 
Dragon drew less than thirty-inch es of 
\Yater. \\ 'ere faster than the older boats, 
\\'ere more economical in operation , and 
were express ly designed for sen 'ice on the 
sh allo\\ ' reach es of th e upp e r ri\ 'e rs, 
Through the use of these \'essels and other 
measures , Colonel Long reduced the cos t 
of removin g sn ags from 813 p er snag, 
which had b een the average cost before 
1838, to $6,54 in 1845,11 

The Return of Captain John Sanders, 
1843-1 845 

Colonel Abert also dispatched Captain 
C ampb e ll Gr ah am of th e C orps to 
Pittsburgh in la te 184 :2 t o re n e \\' th e 
Upp e r Ohi o Ri\' e r project , C apta in 
Graham began an insp ecti on of the condi
tion of the dikes constructed during previ
ous operations, but an effort was made in 
Congress to secure the appoinhn ent of a 
civi lian as superintendent of the projec t. A 
p e titi on to C ongress s ign e d b~ ' man y 
steamboat captains, shi ppers, and man
ufactu rers thwarted this effort by request
ing th e return of Captain John Sanders, 
Corps of Engineers, to the Upp er Ohio, 
Co l. Ab e rt of th e T opograp hi ca l En 
ginee rs reques ted Colonel Joseph G, Tot
ten, Chief of the Corps of E ngineers , to 
loan th t' sen 'ices of Captain Sanders for 
the project, because the "valuable expe ri -
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ence acquired by this officer, in his former 
direction of the same duty, and the known 
public des ire that th e ","ork sh ould be 
pressed forward with much acti\ 'ity ren
d ers it a matter of public interest that his 
sen 'ices sh ould b e obtained ," Colonel 
T otten complied \\'ith the reques t., and 
Captain Sanders arrived at Pittsburgh in 
early April , 1843,12 

Colonel L ong \\'as designated inspect
ing offi cer of the Upper Ohio project for 
th e T op ogr aphical Bureau , and he ex
amined Captain Sand ers' rene\\'ed opera
tions in ;\l a~ ' , 1843, The Colonel reported 
that the Upper Ohio project consisted of: 

The construction of \\'ing dams , je ttees, &c" ha\', 
ing for their object the concentration of the entire 
low-wate r \'olume into a single channel of moder
ate width, toge th e r with th e reduction and re

moval of all bars , rocks, logs, &c" in the way of 
such a channe l, seems to embrace and constitute 
the on ly feasible and economi cal means of im
provem ent that can b een applied in th is ri\"er with 
a fai r prospect of be ne fi cial results ,13 

Chiefly because the improvement of the 
Ohio River abo\'e Louis\'ille became the 
responsibility of Cap tain Sand ers, Colonel 
L ong \\ 'as ordered to mo\'e the Office of 
" 'es te rn Ri\' e r Improvement from Cin
cinnati to Lou is \'ille on ,\pril :25. IS+!, In 
eaTly ~l ay h e arrived at Louis \,ille and oc
cupied an offi ce on ~lagazine Street bet
\\ 'een 7th and 8th treets,14 

Captain Sanders employed h\'o ;lss istant 
ci\ 'il e n gineers , ,\ll an Campb e ll and 
Charl es A, Fuller, to direct the construc
tion of proposed dikes at som e sen ,>nty is
lands and shoals on the t ' pp er Ohio. and 
entered in to ~ e \'era l contract for the \\"l)rk. 
Because the effec tin' lle~~ of dikes \\'as li
mited, Captain Sande rs spent a great deal 
of hi s t i m e de \'e loping m e th od s fo r 
d eep e n ing and \\'idening ch anne ls. He 
divided the t ' pper Ohio il~ to fh'e ~ ectiom , 
each about a hundred miles in l e ll ~th. and 
ass igned a small fl oatin ~ plant and work 
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force to each section. At high water stages 
the section gangs cut potential snags from 
banks and islands, and at low water they 
re move d snags and blasted channels 
through rocky shoals. Blasting methods 
were still much like those used on the 
Louisville and Portland Canal in the 
1820s. The men stood in the water to drill 
holes with hand tools , in serted tin 
powder-filled canisters in th e hol es, 
tamped in clay, and d e tonate d the 
charges. During the 1843 working season, 
a work force at Beaver Shoals made 666 
blasts, consuming 17 kegs of powder and 
1600 feet of fuse in the process, and re
moved an aggregate of 250 cubic yards of 
solid rock from the channel. Similar work 
was accomplished at a number of other 
shoals on the Upper Ohio. 15 

The First Ohio River Dredge 

Capt:'1in Sanders also initiated a search 
for mechanical methods of removing com
pacted sand and gravel fOlmations . The 
heavy dredges then in us e at seacoast har
bors were not suitable for the shallower 
inland rivers , and horse-drawn scrapers 
were useful only for short periods , when 
the Ohio was at extreme low-water levels. 
Contractors on the state project for 
improving navigation on the Kanawha 
River had developed a method of scraping 
bars with horse power. They set two flat
boats in place, with piles , on each side of a 
bar and placed two long parallel timber 
beams between them. On one boat they 
installed a capstan that was attached by 
chains to a scraper between the parallel 
beams. As horses turned the capstan and 
wound the chain, the scraper, guided by 
men walking the beams, was drawn across 
the bar to loosen and remove the top layer. 
Repeated use could open a navigable 
channel across the bar.16 

But the machine was not usable on the 

Ohio River, because it would obstruct the 
constantly passing traffic. Mr. W. H enry 
McCarty, a "very ingenious man" emp
loyed by Captain Sanders, devised a 
steam-powered scraper somewhat similar 
to the machine used on the Kanawha. A 
steam engine, mounted on a boat an 
chored upstr eam of th e bar to be im
proved, turned a caps tan and pull ed a 
scraper attach ed to a small boat across the 
bar. At a cos t of $1500, Captain Sanders 
constructed the McCarty scraper - the 
first crude dredge used by the Army En
gineers on the Ohio River - and placed it 
in operation on August 1, 1843. Sanders 
reported the machine produced the "most 
beneficial results. " In a single day it exca
vated fift y cubi c yards of compacted 
gravel! And transported it a distance of 
one hundred feet. Several sim ilar 
machines were subsequently consbucted 
and placed into operation on the Upper 
Ohio.17 

Polk Stalks 

Th e D emocrati c administration of 
James K. Polk took office in 1845, and 
Pres ident Polk, who contended that fed
eral waterways projects were unconstitu
tional, vetoed every waterways improve
ment appropriation enacted by Congress. 
It was reported that on the eve of the end 
of his term he went to his office with pre
pared vetoes in his pocke t for any im
provement bills which Congress might 
enact. In 1846, after he vetoed a one and a 
half million dollar appropria ti on for 
waterways , the Cincinnati Ga zett e 
commented that every snagged boat, 
every grounded boat, every lost cargo, and 
each life lost in a steamboat accident 
would be memorials to James K. Polk. And 
rivermen began to refer to snags as "Polk 
stalks."18 

Colonel J. J. Abert, Topographical En-
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gineer Ch ief, continued to publicly advo
cate federal improvements to navigation, 
and as a result b ecam e very unpopular 
with th e Polk administrati on . In 1845, 
Colonel Abert sought to explain the inti
mate connection between civil \yorks and 
national defense preparedness : 

It is a country that is to be bene fi ted, not a coun ty 
- a nation that has to be aided, not a town. An d all 
th ese, by increased facilities of inte rcours e, b~ ' 

concentrating population, by en couraging agricul
ture and manufa ctu res, add to national resources, 
civil and military; give strength, give confidence, 
give numbers, give wealth, give arms and imple
ments of war. and means of making th em; increase 
national unity, national strength , and add to al l 
elements of national defense.' 9 

Termin ation of Wa terwa ys Projects, 
1845 

Captain John Russell , the Whig appoin
tee as agent in charge of snag-boats, was 
removed from office by the Polk adminis
tration on May 31, 1845. His removal was 
probably in ~rd er , for h e had acti\ 'e ly 
campaigned for \"hig candidates . Captain 
John Sanders delivered the Engineer fl eet 
and equipment of the Upper Ohio project 
to Colone l L ong at Loui sville and de
parted for Texas to join the army of Gen
eral Zachary Taylor. One of his ass istants, 
Charles A. Fuller, was employed b~ ' Col
onel Long, and the other, Allan Campbell , 
resigned . Colonel Long suspended active 
projects, sold some of the Engineer fl eet, 
and tied up the remainder for prese rya
tion. Some of his ass istant and his son, 
Henry Clay Long, res igned to join th e 
Louisville Legion of the volunteer Ken
tucky militia, bound for ~[ exico; and Col
onel Long turned hi s pe rsonal attention to 
the logistical problems of the war.20 

Th e Wat en ca ljs and the ,\Iexic(J1l " 'ar, 
1846-1 848 

Captain John Sanders had approached 
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Congressman Richard Hawes of Kentucky 
and others in 1838 about premobilization 
contingency planning for the utilization of 
the watercraft and military resources of 
the Ohio Valley in case of war along the 
Gulf Coas t, or nearby frontiers. And in 
1843 h e submitted a rep ort to Congress, 
r eco mm e nding th e constru ction of a 
" fresh water flotilla," a fl eet of ironclad 
steamboats and transports , which could be 
sent to r\ ew Orleans on short notice in a 
national emergency. H e declared that: 

The steamboats on all the \\'aters emptying into 
the Gulf onlexico, are chie fl y built above the falls 
of the Ohio. In a mi li tary p oint of \'iew, the patrio
tic state men of our republic could have no nobler 
object than to discover the means of turning, on a 
sudden emergency, th e ordinary industrial pur
sui ts of the country in to a war channe l. If work
shop s and ship yards are in the interior of the 
country. vast expense is sa\"ed in preparations for 
their d efen ce.21 

Congress took no action on his recom
mendations, but during the \\'ar \\'ith ~Iex
ico Captain Sanders and Colonel Long 
\yere given an opportunity to partially im
plement such a plan. 

General Zachary Taylor ordered Cap
tain Sanders to arrange the supply of the 
army advan cing into \l exi co , utilizing 
steamboat navigation on the Rio Grande. 
Captain Sanders returned to the Ohio \ 'al
le y and procure d fourtee n supply and 
troop transp ort steamboats , then returned 
with them to the Rio Grande and estab
li sh ed regular steamboat navigation up 
the Rio to the supply bases nearest the 
ann y. H e afterwards rejoined the anll\" 
outside ~l onterey , ~l exi co , and led the 
combat engineers' who cut a passage, liter
alh, thrnul!:h the \\ 'alls and roofs of build
ings, for til e assault troops who took the 
cih·.22 

During the course of the \\ ' ,U, the Ohio 
and ~liss i ss ipp i waterways sen 'ed as the 
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U. S. Snagboat No.2, 1889. Single-hull, double-bow design similar to those constructed by Co l. Long at 
Louisvill e in 1840s and 1850s. From Harper's Weekly, November 2, 1889. 
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principal logistic lines for the armies in 
~Iexico. Troops , subsistence supplies, and 
cavalry mounts moved in a steady stream 
via the western steamboat down the rivers 
to Ke\\' Orleans from port cities and mili
tary posts along the Ohio and Upper ~lis
sissippi rivers. In September, 1846, Col
onel Long transferred the snag-boats 
Golpher and Dragon to the Quartermaster 
Department for use as transports and for 
clearing the rivers in Texas of snags. In 
October he received the mission of con
structing additional steamboat transports 
and a steam dredge for the Quartermaster 
Department for service on the Rio 
Grande. The steam dredge Lavaca, a lad
der dredge capable of moving 150 cubic 
yards of material per hour, was delivered 
to the Quartermaster Department in 1847. 
During 1847 and early 1848, Colonel 
Long arranged the contract construction of 
six steam vessels for military service. Two, 
the General Jessup, 374 tons , and the Col
onel Hunt, 200 tons , were built at Louis
ville for service on the Rio Grande. The 
other four, built at Louisville and Cincin
nati and named the Gen eral Hamer, An11 
Chase, General Butler, and Colonel Clay , 
were side-wheelers designed for sen'ice 
in the Gulf of ~lexico.23 

Activities of the Louiscille Office, 
1849-1852 

At the end of the ~Iexican \Yar, Colonel 
J. J . Abert modestly summarized its effects 
on the Engineers: "The peace with ~Iex
ico returned to the United States the large 
proportion of the officers of the corps 
which had been employed \\'itl1 the al1l1Y 
in that country. The greater part of those 
were maimed with wounds , or sick from 
the fatigues and exposures which th e ir 
duties required. Of their S(']'\'iccs in ~lcx 
ico it i s not nCl'('ssan that I should 
speak. " 24 
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In 1849 Colonel Long still directed the 
Office of Western River Improvements at 
Louisville, but its ci\'il works activities 
were minimal until 1852. The snag-boats 
Samson and Secier were dismantled at 
Paducah, and their engines stored aboard 
the remaining snag-boat, the Hercules. C. 
A. Fuller, Assistant Engineer, was study
ing the old Cumberland Dam project and 
planning its repair and modification. 
Joshua Barney, Assistant Engineer, was 
conducting yet another survey of the 
proposed canal on the Indiana bank of the 
Falls of Ohio.25 

Some excitement \\'as created at the Of
fice when young Lieutenant James \Y. 
Abert, son of Colonel J. J. Abert, Chief of 
Topographical Engineers, reported to 
Louisville as an assistant to Colonel Long. 
Lieutenant Abert often commenced his of
ficial reports to the Chief with the greet
ing: "~Iy dear father." After arriving at 
Louisville and finding Colonel Long ab
sent on official business. the Lieutenant 
had taken an excursion to Cincinnati. 
When Colonel Long returned to the office 
he asked the Lieutenant to explain his 
reason for lea\'ing his post. :\bert re
sponded that since his superior \\'as ab
sent, he had become senior officer at the 
post and had granted himself a leave of 
absence. Colonel Long had planned to as
sign Lieutenant Abelt to a sUITey of the 
Falls of Ohio, but instead wrote tl1e Chief 
Engineer tl1at "haYing nothing special to 
occupy the attention of Lieut. Abert ... I 
see no objection to his being relieved from 
duty at this station ... ,'. But Lieutenant 
Abert eventually adjusted to his duties at 
Louis\·ille. found tlwm to his liking. mar
ried a Louis\'ille belle, and made Louis
ville his home. 26 

The principal mission of the Office of 
\\ 'estern Ri\'t'r Improvements from 1849 
to 1852 \Vas tl1e planning and construction 
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of marine hospitals for western rivermen 
- a duty assigned to the Office by the 
Treasury D epartment. Colonel Long was 
directed to build hospitals at Louisville 
and Paducah on the Ohio and at Natchez 
and Napoleon , Arkansas, on the Missis
sippi. H e disapproved of the Napoleon 
site because of caving river banks and rec
ommended, instead, a site at H elena, Ar
kansas . But the Treasury D epartment or
dered construction to proceed and the four 
hospitals were completed in the 1850s. 
The one at Napoleon, followed b y the en
tire town , fe ll into th e Mississippi in 
1868.27 

A Third Beginning, 1852-1853 

By 1850 disgruntled western rive rm en 
were vehemently protes ting the failure of 
Congress to appropriate for inland rivers. 
A river convention met at Evansville, In
diana, in 1850 to petition for appropria
tions . Its petition claimed that o~struc
tions in th e rive rs annually produced 
more losses than all funds previously ex
pended on waterways improvements and 
caused a greater loss to th e West in 1850 
than the "whole amount of money ex
pended by the government in keeping up 
its army or its navy." Though the Whig 
ticket, Zachary Taylor and Millard Fill
more, which won the e lection of 1848, 
approved federal improvement of water
ways, Congress had not acted. After suc
ceeding to the presidency on the death of 
General Taylor in 1850, Millard Fillmore 
plainly stated his position on federal civil 
works: " I entertain no doubt of the au
thority of Congress to make appropria
tions for leading objects in that class of 
public works comprising what are usually 
called works of internal improvement."28 

Congress finally voted a major rivers 
and harbors law in the last year of the 
Fillmore administration. The Rivers and 

H arbors Act of 1852 provided $150,000 
for rebuilding the snag-boat fleet and for 
its op erations and a separate appropria
tion for dike repair and construction on 
the Ohio, plus funds for many other proj
ects . The old team of Colonel Long, as 
Superintendent of Wes tern River Im
prove m en ts, Charles A. Fuller , as 
Superintendent of Ohio Ri ver Improve
ments, and Captain John W. Russell , who 
had been restored to the snag-boat com
mand by the Whig adminis tration in 
1852, went back to work, operating out of 
a four-r oom offi ce a t L oui svi lle. One 
room was the Colonel's office, anoth er 
was occupied b y Fuller, two clerks oc
cupied th e third office, and the fourth 
served as a drafting and map-preparation 
room. Captain Russell worked at the New 
Alban y shipyards, where he constructed 
a steam dredge, the Gopher, and a small 
snag-boat, the Terror, for the Ohio River 
project, and anoth er steam dredge and 
five light snag-boats (numbered 1-5) for 
u se on o th er rivers. Th e Terror , 
commanded by Captain John K. Dilling
ham, operated chiefly above the F alls of 
the Ohio; and the dredge Gopher did most 
of its work at the Cumberland Dam 
project. 29 

Pierce Punctures the Project 

The renewed operatons under the ap
propriations of 1852 were short-lived, for 
at the end of the year the D emocratic 
candidate, Franklin Pierce, was elected 
President, and he chose Je ffers on Davis 
(later Pres ident of the Confederate gov
ernment) as his Secretary of War. Presi
d ent Pierce vetoed bill after bill which 
would have continued waterways proj
ects . Congress enacted five waterways 
bills over his veto in 1856, but none pro
vided funds for the Ohio River. Secretary 
of War Davis completely agreed with the 
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President's position, and recommended 
that any necessary waten,-ays project be 
carried out by the states and financed by 
the states or by the imposition of tonnage 
duties .3o 

Captain Russell foresaw what would be 
his fate. He had been elected by the vot
ers of Franklin and Shelby counties to the 
Kentucky State Senate, but he sought to 
retain his position with the Engineers by 
acquiring the indmsements of forty-six 
members of Congress , including a fe,,
" influential Democrats" of Louisville , 
and sending them to the Secretary of War. 
But his services were terminated in Au
gust, 1853. Colonel Long kept Russell on 
the job for a time settle the snag-boat ac
counts; but ,,-hen Secretary Dads 
learned of this action he accused Colonel 
Long of attempting to protect Captain 
Russell from dismissal for political 
reasons and informed the Colonel : " I 
have determined to relieve you from the 
Superintendency of the Western Rivers 
and assign in your place Brevet Lieut. 
Col. J. E. Johnston." Colonel Long re
quested a court of inquiry, but the Sec
retary refused, stating that changes of sta
tion ordered by the War Department 
were not subject to such investigation. 
On November 1, 1853, Colonel Joseph E. 
Johnston (later a Confederate General) 
took charge of the Office of Western 
River Improvements , and Colonel Long 
departed for Washington to serve on the 
Board of Engineers for Lake Harbors and 
Western Rivers.3! 

New Concepts in Waterways 
Engillccring 

As the Engineer program for the im
provement of the Ohio and otht'r inland 
rivers wrecked on the rocks of political 
principles and political factionalism, a 
number of able civi l engineers wt'rt' t'1l-
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gaged in studies of the applicability of 
improvement methods , other than snag 
clearance, channel rectification, and dike 
construction, to the Ohio. In publicizing 
results of their studies they launched an 
engineering controversy which was to 
continue until 1875 and even into the 
twentieth century. 

The controversy was initiated by Col
onel Charles Ellet, Jr. , a brilliant young 
ci,-il engineer "'ho constructed the famed 
suspension bridge over the Ohio at 
Wheeling, (West) Virginia. During plan
ning and construction of the bridge, he 
kept accurate records of riYer flo,,- at 
Wheeling for a decade. After study of the 
records, Ellet calculated, the ayerage flow 
and concluded that a six-foot minimum 
navigable depth on the Ohio could be 
maintained by the construction of reser
voirs on tributaries to retain flood waters 
and release them during 100y-,yater sea
sons. Ellet published the results of his 
hydrographic studies in 1849, acquired a 
copy of the Sanders map of the Upper 
Ohio, and proposed that Congress ap
propriate $20,000 for suryeys of potential 
reservoir sites. Ellet was so enthused by 
his idea that he named his son Charles 
Ricers Ellet; he expected to be appointed 
as engineer in charge of the suryeys.32 

A Senate committee recommended that 
the proposed suryeys be funded. Senator 
Henry Clay of Kentucky was also en
thusiastic about the concept; he "Tote: 
" The COI1\'iction is strong upon me that 
this project " ' ill ultimately pre,'ail. I 
think " 'e adopt what nature points out to 
us by cons tructing reseryoirs to supply a 
deficiency of water in the channel at cer
tain seasons of the year." And a number 
of promillent ci\'il engineers, notably 
Colonel Elwood ~Iorris, were also con
"inced that Ellet's idea had merit. But the 
Ellet rest'ryoir system was too adyanced 
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for the limited en gineering capabiliti es of 
its tim e. Thou gh reservoirs h ad b een 
constructed in Europ e and the United 
States, chiefly as feede rs for canal sys
tems and for municipal water supply, 
th ose Elle t propose d would h ave re 
quired larger dams than ever b efore con
structed, and, like hi s bridge at Wheeling 
which fe ll into the Ohio in 1854, his hy
drologic studies had certain flaws.33 

Just as Congress prep ared to authorize 
preliminary studies of reservoir sites in 
1857, William Milnor Rob erts , a distin
guish ed civil e ngineer wh o had studied 
engineering under Canvass White on the 
Erie Canal and under Sylveste r Welch , 
Kentucky state e n gineer , publish e d a 
critique of Elle t' s proposed reservoir sys
tem, claiming that costs would b e much 
higher than Ellet anti cipated , that land 
acquisition cos ts w ould b e prohibitive, 
that the amount of water storage neces
sary to a id n avigati on was unde r
es timated , and that low-flow au gmenta
tion and flo od control were incompatible 
proje ct purposes . Miln or Rob erts w as 
chief engineer of the slackwater lock and 
dam, or canalization (i. e ., to make like a 
canal) project completed on the Monon
gahela River b y a private corporation . H e 
pointed out that similarl y su ccess ful 
canalization projects had b een comple ted 
by state governments on the Muskingum, 
Kentucky, and Green rivers in the Ohio 
Valley, and recommended the construc
tion of a slackwater canalization project 
on the Ohio River.34 

Roberts also found support in the en
gineering profession, notably from Josiah 
Copley of Pittsburgh, who advocated the 
construction of fifty locks and dams on 
the Ohio b y a private corporation, and 
Alonzo Livermore, chief engineer of 
the Green and Barren River slackwater 
project. Livermore suggested th at 

Rob erts' plan b e modified b y installing 
movable chutes in the dams for naviga
ti on. Congress, h owever, was not recep
tive to a slackwate r project . A Se nate 
committee observed that the construction 
of fifty locks and dams along th e course of 
the Ohio would cos t immense sums for 
b oth construction and op erations, would 
m ost likely be swept away by rampant 
Ohio River fl oods or be silted up , and 
concluded that the prop osed canalization 
project would constitute "a very violent 
interfe re n ce with th e natural laws of 
navigation. "35 

Growing discontent with fe deral inac
ti on led in 1855 to a third p roposal fo r 
improvement of Ohio River navigation; 
this from private interes ts who supported 
the plans of H erman Haupt of Philade l
phia (later Union General in charge of 
Military Ra ilway constru cti on). H aup t 
organized a company, chartered b y P enn
sylvania in 1855, which proposed to con
stru ct a two-hundre d-foot wide can al 
down on e side of the river, with cross 
dams and auxiliary reservoirs to furni sh 
the water supply. A Senate committee 
rep orted unfavorably on the Haupt plan, 
commenting that: 

The Ohi o is a national highway, an d no single 
State can claim j urisdicti on ove r it, or pretend to 
th e right to di sturb th e fl ow of its wate rs, to regu
late the tran sportati on or tax th e commerce that 
fl oats on its surface .36 

Enlargem ent of the Louisville Canal 

Other improvement methods were also 
considered at the F alls of the Ohio during 
the two decades preceding the Civil War; 
and Congress authorized studies of the 
comparative advantages of prop osed im
provem e nts on several occasions. But 
C ongress also refused to provide funds 
for any improvement, and the canal cor
poration finally proceeded with the en-
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largement of facilities on its own. West
ern rivermen continually complained of 
Congressional n eglect of the Falls, and 
some members of Congress agreed; at 
leas t, a House committee reported in 
1846: 

\\'e keep a fl eet in th e Mediterranean for th e 
benefit of our comme rce in that sea, and we \\'ere 
at great expense to negotiate with the Porte our 
passage through the Dardanelles; we main tain a 
fl eet in th e Pacific to promote our fi hing in
te rests in that qu arter; we h ave ab out forty light 
hou ses to illuminate th e coast within forty mil es 
around Cape Cod , , , yet have done substantially 
nothing to give freedom to th e navigation of th e 
Ohio falls , which a re in th e geographical centre 
of our territory, and are passed b~ ' a commerce 
alm os t as great as we ca rr~ ' on with all th e 
world.37 

A survey of the "b est mode" of improv
ing navigation at the F all s was authorized 
in 1843; and it was completed by Captain 
Thomas Cram , Topographical Engineers , 
and Ass istant Engineers Allan Campbell 
and H enry Clay Long (son of Colonel 
Lon g) in 1844. The Engineers recom
mended that th e United States purchase 
the canal, enlarge it, and consb'uct a sec
ond canal on the Indiana ban k to es tab
lish h\'o-way traffic. At th e same time. a 
number of promin ent civil engineers, in
cluding R. Philip Baker, Kentucky state 
engineer, an d Joshu a Barne y of Ohi o, 
were adv ocating the constructi on of a 
dam an d lock across th e Ohio below the 
Falls to subm erge them. Th e proposal of 
th e Arm y Engineers was not approved b\ ' 
Congress, and the suggestion of the ci\,il 
e ng in ee rs b ecam e th e butt of mu ch 
hu mor. Haldeman 's Directory of Louis
ville for 1844 said : 

Th e plan of damming th t' Ohio ri\'l'1' at tht' Fa lk 
could onl y find advocat( ·s, one wo uld SllppnSI.', in 
th e realms of Lap uta . , , , Slad:wall' r navi gati on, 
it is a rgued may thl'rchy "( ' had . as far up as th e 
mouth of th e Kentu c k~' Rive r. I ndeed l And Sup-
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p ose \\'e \\'e re to raise the dam across th e river at 
th e F alls, a foot, or more, high e r; wh y then, of 
course, we sh ould have slack water navigation a 
few mil es above the mouth of th e Kentucky river! 

Again , it has been laboriously argued ... that at 
some future day, (and long may it be future,) a 
dam an d tunne l will be constructed across the 
F alls . F or all such bold projectors, we earn estly 
pray tha t asylums may be assigned , b e fore the 
small job of damming the Ohio at the Falls, is put 
up to the hi gh est bidder. 38 

Cincinnatians , led by Salmon P. Chase, 
met in 1851 to protest continued federal 
procastination at the Falls and the obnox
ious high tolls at the Louisville canal. 
Congress, evidently in response to com
plaints, provide d$5,000 in the Rivers and 
Harbors Act of 1852 for another survey; 
and a Board of Engineers, cons isting of 
Colonel Stephen H. Long, Colonel Wil
liam Turnbull , and Mr. Charles B. Fisk, 
conducted the examination in early 1853. 
The Board prop osed that a canal be con
structed by the United States on the In
diana bank, but Congress again deferred 
action. 39 

In 1857 the L ouis vill e and P ortland 
Canal Company paid for another sun 'ey 
by Colonel Long, who proposed the con~ 
struction of a larger lock \\ 'ith dimensions 
adequate for th e larges t Ohio Rinr 
steamboat. Arn1ed \\'ith the recommenda
tion , the canal company obtained the per
miss ion of Congress , on ~lay -1. 1860, to 
borro\\' the funds necessary to construct a 
larger canal and addition~l , larger locks. 
pro\'ided the compan y did not pledge the 
credi t of th e United States for the rede
mption of th e bonds . And in that year the 
canal company initiated the consb'uction 
of an enlarged canal at the Falls. but work 
\\ 'as soon inte rrupted by the economic 
disrupti ons of ci\·jJ \Y~H .40 

The E nd of Gil Era 

On March 28, 1855, Colonel Long re-
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turned to Louisville and relieved Colonel 
Joseph Johnston as Superintende nt of 
Western River Improvements , but h e did 
not hold the post long , for it was 
abolished on December 11, 1856. In their 
last year of operation, 1854, the snag
boats removed some 56,000 obstructions 
from western rivers; but snag removal 
was necessary after every high water, and 
in 1855 eighty-five steamboats w e nt 
down on the Mississippi River system 
(twenty on the Ohio). Steamboat com
merce increased during the 1850s despite 
growing railroad competition, le ngthy 
nonnavigable water stages , and unim
proved rivers ; in 1855 seventy-six steam
boats called Louisville th eir home port 
and 2,427 steamboats landed at the Falls 
City . As comme rce in creased on th e 
obstruction-littered inland rivers, so did 
the number of accidents. From 1853 to 
the onset of the Civil War about three 
thousand Americans lost their lives or 
were injured in accidents on the western 
rivers.41 

As he departed Louisville in 1856 for 
work at the mouth of the Mississippi 
River, Colonel Long took the opportunity 
to lecture Congress on its waterways 
policies and urge a change : 

With resp ect to the adoption of a system of annual 
appropriations for the prosecution of we ste rn river 
improvements, I conceive the re can be no doubt 
of its propriety and economy. On at least three 
different occasions, libe ral appropriations have 
been made by Congress for this servi ce, covering 
the cost of the various kinds of craft, &c., required 
for the service, and the working of the same for a 
period limited b y the balan ces remaining for the 
prosecution of the work after deducting the cost of 
the craft. In each of the instances alluded to the 
balance in qu esti on was suffici ent mere ly to keep 
the craft employed. . two or three years only; 
after th e expiration of which the craft .. has 
been sacrificed at public sale . . . In this way 
nearly one-half of the prime cost of the boats . . 
has been virtually wasted. It is be lieved that the 

sacrifi ces thus incurred may be avoided by adopt
ing the system of appropriation herein suggested 

4 2 

Work on the Ohio River, however, did 
not quite end when Colonel Long left 
Louisville. The Office of Western River 
Improvem ents had a balance on hand, 
after all vouchers were paid, of $1,148.11. 
In 1857, two Falls pilots, J. R. Hamilton 
and Jesse Vansickle, removed the wreck 
of a steamboat from the Falls and blasted 
rock from Indiana Chute. With a le tter 
from Colonel Long tes tifying that their 
work had mate rially benefited navigation 
at the Falls, they applied to the Secretary 
of War for the unexpended sum in th e 
river improvement account, and it was 
awarded to them.43 

Then, in 1858, Captain James W. Abert 
returned to Louisville from a military as
signment in Kansas Territory. He was or
dered to assume charge of operations at 
Louisville prev iousl y unde r Col on e l 
Long. Unfortunately, the remnants of the 
Engineer fl eet were at work on the Red 
River Raft under Charles A. Fuller, or 
under Colonel Long at the mouth of the 
Mississippi, and no records or equipment 
of the Office of Western River Improve
ment remained at Louisville. At the end of 
fiscal year 1859, Captain Abert reported 
his operations for the year: "There has 
nothing transpired worthy of special 
notice during the past year. This Congress 
did not appropriate any money to carry on 
such works as fall unde r my sup e r
vision."44 

The Secre tary of War reques ted the 
Chief of Topographical Engineers to ex
plain the nature of Captain Abert's du ti es , 
and Colonel J. J. Abert had to admit his 
son' s duties were "very limited." The War 
D epartment ordered the Office of Wes tern 
River Improvement reclosed on F ebruary 
2, 1860; and Captain Abert was ordered to 
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Europe to examine the militia system of 
Switzerland.45 

Summary 

The two decades preceding the Civil 
War were discouraging years for the pro
ponents of waterways navigation. Steadily 
increasing railroad competition and ex
tended low-water seasons during the 
1850s worried rivermen, and the political 
complications which prevented effective 
federal improvements of navigation in
creased this concern. Each time Colonel 
Stephen H . Long and the Office of West
ern River Improvements got projects un
derway a change in national waterways 
policies forced suspension of the work and 
destroyed the integrity of what should 
have been on-going projects. Because of 
the increasing amount of traffic and the 
larger size of the vessels, it even appeared 
that the navigability of the Ohio and other 
inland rivers was deteriorating. 
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On the positive side, the era was 
marked by developing interest in improv
ing the navigation of the Ohio by more 
advanced engineering methods - a 
slackwater, canalization project and reser
voir construction. Both methods were 
eventually to be implemented in the Ohio 
Valley and elsewhere by the Army En
gineers - a canalization project for navi
gation and reservoir construction chiefly 
for flood control. And, at the end of the 
era, the long-awaited enlargement of the 
Louisville and Portland Canal was com
menced. But for Colonel Long and the 
Army Engineers on the inland rivers the 
antebellum decades were, in essence, an 
era of frustration , when their best efforts 
were negated by national politics. Only 
after a number of political and constitu
tional issues were settled could effectiw 
improvement of navigation be initiated by 
the Army Engineers. And those issues 
were to be settled by the Minie ball and 
bayonet. 
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CHAPTER VII: CIVIL WAR ENGINEERING AND NAVIGATION 

Th e Corps of Engineers d evoted its 
primary attention to the p erformance of its 
military mission from 1861 to 1865. It was 
a multifaceted mission, consisting of the 
planning, tracing, and constmction of for
tifications , topographic reconnaissance _ 
Civil War battles were often won by those 
who possessed the best maps - and tem
porary pontoon bridge and road and rail
road construction to facilitate movement 
of the armies. Union Army Engineers for
tified Louisville, Cincinnati , Paducah , 
Smithland, Cairo, and a number of other 
POlt cities in the Lowe r Ohio Valley; con
structed defenses for such inland cities as 
Frankfort, Bowling Green, and Lexington; 
built hundreds of fe et of temporary pon
toon bridging at the Engineer depot at 
Cincinnati; put down pontoon bridges 
across rivers - the longest floating bridge 
ever constructed was comple te d at 
Paducah in 1861 - and in general pro
vided full military conshuction and logis
tic support for the defens e of the Lower 
Ohio Valley. 

Improvement of waterways navigation 
was neglected in the face of more urgent 
military functions during the course of the 
war, but the volume of waterborne com
merce on the Ohio River and its tributaries 
rose to new heights as h'oops and supplies 
flowed steadily to the combat theaters. 
The increased commercial use of the Ohio 
during the war led, in 1866, to recognition 
of the need of the Ohio and other inland 
rivers for further improvement of naviga
tion. The Civil War was for federal water
ways policies, as it was for many other as
pects of American life, a pivotal event. Be
fore the war the sectional and political di
visions of the nation precluded an effec
tive, systematic program of waterways 
navigation improvement; afterwards, the 

constitutionality of federally funded and 
directed watelways projects was no longer 
seriously questioned. 

Control of the Waterways, 1861 

The sou~hwes terly course of the Ohio 
River form ed a tangible extension of the 
Mason-Dixon line dividing North from
South , but th e Ohio Rive r and its 
tributaries also bound the region together 
as an entity distinctly separate from both 
North and South. Though the states bor
dering the Ohio re tained the ir political at
tachment to the Union during the war, the 
people of the Ohio Valley, tied commer
cially to the South by the waterway, were 
terribl y divided at the outbreak of war. 
West Virginia was still part of the Old 
Dominion; Kentucky was counted as a 
South ern state ; and many citiz en s of 
southern Ohio, Indiana, and Illinois had 
Southern sympathies. The fact that Ken
tucky was the birthplace of both Abraham 
Lin coln and Jefferson Davis provide s 
ample evidence of the reason sentiment in 
the Bluegrass State was so divided. 

Louisville, controlling the Ohio River at 
the canal and the northern terminus of the 
Louisville and Nashville Railroad, was a 
particularly strategic city. Control of 
Louisville also meant control of most of 
Kentucky; and had the Confederacy se
cured Louisville and the state, making the 
Ohio River its nOlthern boundary, the war 
could hav e had an entirel y diffe re nt 
course , for at the time there are no bridges 
across the river below Wheeling. Cincin
nati , the growing industrial city on the 
northern bank of the river, was the largest 
city in the Midwest in 1861, but utilization 
of its industrial production capability still 
was dep endent on control of the river at 
that date b ecause it had no rail outlets 



104 

south. 1 

Thus control of the southern bank of the 
Ohio and mastery of Ohio Valley water
ways were questions of considerable in
terest, both to the citizens of the Ohio Val
ley and the opposing governments. Both 
governments respected the proclaimed 
neutrality of Kentucky for a time and both 
hesitated before sealing off the principal 
trade route, the ~Iississippi River, be
tween the Ohio Valley and the South. 
Trade down the Mississippi, though ham
pered by inspections and some confisca
tions of cargos, continued until after hos
tilities had begun. 2 

At the onset of war, Colonel Stephen H. 
Long was Chief Engineer of the Topo
graphical Bureau; he was the last to serve 
in that capacity, for the Corps of Topo
graphical Engineers was amalgamated 
with the Corps of Engineers in 1863. 
(Colonel Long retir e d and Gene ral 
Richard Delafield became Chief of 
Engineers .) To facilitate planning and 
construction of gunboats on the Ohio and 
western rivers, Colonel Long reported in 
1861 on available navigabl e depths. He 
said that for six months of the year only, a 
six-foot navigable depth was available on 
the Lower Ohio up to Louisville ; five-foot 
&om Louisville to Wheeling; and four-foot 
from Wheeling to Pittsburgh, with much 
lesse r depths available on tributary 
streams. H e therefore recommended that 
the draft of vessels " designed for service 
in the prosecution of the unhappy ci"il 
war with which our once peaceful counby 
is now afflicted" be limited to less than 
four feet. 3 

Colonel Joseph G. Totten, Chief En
gin eer of the Corps of Engineers , con
ducted a ,~lIrvl'Y of th e steamboats which 
might be avail abl e for government se n 'icc 
as troop and supply transpolts , and found 
that about 250 \\'(:' I't' pl~ ' in g the Ohio Rin'r 
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in 1861 and an additional 150 were operat
ing out of St. Louis on the Upper Missis
sippi. Many of them were purchased for 
government service by the Quartermaster 
Department; and others contracted at var
ious times dUling th >:! ,yar to transport war 
materials . Though the war was marked by 
extensive use of railroads for military pur
poses - the Corps of Engineers repaired, 
built, and tore up hundreds of miles of 
track during the war - watenvays, where 
available, became the backbone of Union 
logistics, And in this service many vessels 
were lost to enemy fire or wrecked on the 
unimproved rivers.4 

In late summer, 1861, all pretense of re
specting the neutrality of Kentucky and 
preserving &ee navigation down the Mis
sissippi was ended. Confederate forces 
moved into Southern Kentucky and 
placed a chain across the ~1ississippi at 
Columbus; and Union Troops occupied 
Cairo and Louis"ille and severed legal 
trade " 'ith the South . During the summer 
and fall of 1861, several incidents inyoh'
ing Ohio river packets occuned \\'hich 
launched hostilities in the Western thea
ter. A Union gunboat seized the steamboat 
\r. B. Tern) at Paducah, for instance, in 
Augu s t , 1861 , and Confederate-sym
pathizers at Paducah retaliated by seizing 
the Sam Orr and steanling it up the Ten
n essee Ri, 'er to Confederate territory. 
whe re it ,yas destroyed in 1862,5 

B~ the end of 1861 all h-affic south of 
Cairo \\'as suspended, as Union armies 
prepared to strike south \'ia the Tennes
see. Cumberland, and ~lississ ippi riYers. 
In preparation for this campaign Union 
authorities had initiated emergenl'" 
m eas ures to get the necessary floating 
craft assembled, sO\lw\\,hat on the lines 
ad\'ocated b~ ' Captain John Sanders in 
1838. Command r John Roge rs purchased 
three large steambnab, the COllcstoga, the 
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A. O. Taylor, and the Lexington, and con
verted th em into gunboats at the New Al
bany shipyards in 1861. Gunboat con
shuction at Ohio River shipyards b egan in 
earnest in 1862; and by 1865 Cincinnati 
shipyards alone had turn ed out fifty-six 
gunboats. Captain Jam es B. Eads con
structed ironclads at St. Loui s (Caron
delet) shipyards and established a second 
constru ction cente r at M ound C ity, Il
linois, on the Ohio just above Cairo. Col
onel Charles Ellet, Jr. , the prewar advo
cate of reservoir construction in the Ohio 
Valley, con sb·ucte d and commande d a 
fl eet of "suicide" rams des igned to smash 
th e hull s of Confe d e rate b oa ts. Th ey 
proved effective in ac tion , but Elle t di ed 
of wounds rece ived in acti on at Memphis 
in 1862, and command of the ram fleet fell 
to his brothe r and his son, Charl es Rivers 
Elle t. Ohio River shipyards experienced 
their greatest construction boom in hi story 
and even turn ed out ocean-going ironclad 
monitors late in the war. 6 

With this growing fleet, Union annies 
moved up the Tennessee and Cumber
land rivers into the Southern heartland in 
early 1862 and descended the Miss issippi. 
After a year and a half of continuous ac
tion, the Miss issippi was again op en to 
New Orle ans, th e ste amboat Tem pest 
being the first to reach the Ohio Valley 
from New Orleans , but waterborne com
merce on the Ohio had already revived to 
meet the logistic needs of th e Union ar
mies. By May, 1862, the wharf at Louis
ville was covered with arriving and de
parting boats and the ir cargos. Contractors 
in Louisville furni shed Union ann ies two 
hundred head of cattle daily, while Louis
vill e s l au ghter h ou ses processed a 
thousand h ogs daily. The military supply 
business had similar effects on commerce 
at other Ohio River ports. At Evansville, 
Indian a, for instance, steamb oat com-

merce doubled during the war to serve 
supply busin esses which triple d th e ir 
prewar volume during the conflict. 7 

Action on Ohio Valley Waterwa ys 

One objective of Confederate raids into 
the Ohio Valley was to harrass and inter
rupt logistic support fun ctions . Confeder
ate units obstructed locks on state slack
water projects on tributary sh·eams and 
often subjected steamboats to rifle and ar
tillery fire. The raids frequently di srup ted 
commerce on tributari es like the Green 
and Kentucky rivers, and at times caused 
suspension of traffic on the Lower Ohio. 
The raid of the Confederate cavalry com
manded by John H . Morgan even sus
p ended navigati on b e tween Loui sville 
and Cincinnati for a tim e in 1863; and 
commerce on the Ohio at Padu cah was 
disrupted in April, 1864, wh en cavalry 
commanded b y General Nathan B. F orres t 
sought to capture the city.8 Navigati on was 
more seri ously hampered , h owever, on 
the b"ibutari es which join the Ohi o from 
the south . 

C onfe de rate forces whi ch occupi e d 
Bowling Green, Kentucky, in 1861 sought 
to secure the water approach to the city via 
the Green and Barren rivers by obsbuct
ing the state -constructe d locks. Union 
troops rushed up the Green River by boat 
from E vansville to save Locks and Dams 
Nos. 1 and 2 (at Spottsville and Rumsey, 
Kentucky), but Confederates seized Lock 
and Dam No. 3 (at Roches ter, Kentucky). 
They planned to blow up Lock and Dam 
No.3, and holes were drilled in the sbuc
ture fo r that purpose, but mill owners at 
the dam-site asked that their livelihood be 
not desh·oyed. A regiment of Miss iss ippi 
troop s refu sed to participate in the de
struction , saying it was not the "kind of 
warfare they came to Kentucky to wage," 
and Kentucky and Tennessee troops , d i-
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rected by W. S. Van Meter, an old Green 
Ri ve r s teamboat captain of Bow ling 
Green, obstructed the lock with boulders 
instead of destroying the project . Un
ionists, however, used the incident as an 
example of Confederate atrocities . One 
Union congressman urged the p eople of 
the Green River valley to ri se en masse 
against the Confederate " invaders" who 
destroyed the slackwater project on the 
Green River "paid for out of your sweat 
and taxes ."9 

Navigation was restored on the Green 
and Barren rivers after the Union occupa
tion of Southern Kentucky in early 1862; 
but in September, 1862, another Confed
erate unit dumped rock into the lock at 
Spottsv ill e , Ke ntu cky (No. 1), and 
throu gh out th e war navigation on th e 
Green was subjected to repeated Confed
erate attacks. Similar attacks were made 
on vessels traveling the Kentucky River, 
where the Commonwealth had another 
slackwater project in operation, and on 
other tributary streams. Because of the 
disruption of war, the locks and dams of 
th e Kentucky state slackwate r projects 
were not maintained, and by the end of 
hostiliti es navigation faciliti es had seri
ously deteriorated. This was to lead in the 
postwar era to the formation of private 
companies for th e maintenance of the 
state projects and eventu ally to federal 
control and op e ration of th e old state 
slackwater projects. 10 

C ivil War Military Mission 

Though waterborne commerce on the 
Ohio Valley waterways experi enced an 
unprecedented growth during the war to 
meet th e supply needs of Union armi es, 
pe rsonnel of the Arm y Engineers did not 
conduct op erations to improve navigati on. 
Instead they were charged with the per
formance of vari ous military missions , 
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consisting chiefly of the procurement and 
supply of equipment for the combat En
gineers, the construction of temporary 
pontoon bridging for troop movement, the 
p erformance of topographic reconnais
sance and mapping activities , and the de
velopment of extensive fortification sys
tems to protect major military depots, im
portant cities, and rail lines . 

At the commencement of hostilities, the 
United States Army Engineers had only a 
s ingl e b a ttali on of regular En gin eer 
troops ; and of the ninety-three Engineer 
officers in service in 1861 fifteen resigned 
to join their homes states in the Confed
e racy . A C onfe derate Engineer C orps, 
staffed principally by former United States 
Engineer officers, was created on March 
6, 1861, but it also had limited personnel 
- ten officers and a company of enlisted 
men. The Engineers of both armies , \\'ho 
often operated in the vanguard of the ar
mies on reconnaissance missions, suffered 
heavy casualties , and their number \\'as 
furth er reduced by the ass ignment of ex
p erienced Engineer offi cers to field com
m an d s. Su ch C onfe d e ra te officers as 
Rob ert E. Lee, P . G. T . Beauregard, and 
Joseph E. John s ton had been Uni ted 
States Engineers prior to the war, and 
thirty-three Union G enerals. including 
such men as George ~" eade, H enry Hal
leck, John Pop e, George B. ~1cCl ellan, 
and James B. ~1cPherson , had forn1erly 
served in the Engineer organizationY 

Because of the paucity of trained and 
experienced military engineers. most en
gineer troop units and the ir commanding 
officers were \'olunteers \\ 'ith prewar con
struction and engineering exp erience on 
civi l \yorks and railroad projects. Behind
the-lines combat SUppOlt activities were 
Pt' lfOlTI1 ed , for the mos t part, by ci\'ilian 
ass istant engineers \dth forces of hired 
labor under the general direction of a reg-
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ular Engineer offlcer. 

Engineer Supply and Procurement 

No pontoon bridging equipment was 
available west of the Appalachians at the 
outset of war, and furni shing such equip
ment became a major responsibility of an 
Engineer supply depot - United States 
Engineer Agency, Annies of the West- at 
Cincinnati. But before this agency was es 
tablished , pontoons were needed on the 
Lower Ohio. When General Ulysses S. 
Grant seized Paducah and Smithland at 
the junctures of the Tennessee and Cum
b erland rivers with the Ohio in 1861, he 
de tennined to construct a bridge across 
the Ohio to facilitate troop movement and 
co mmuni ca tion s. A fl ee t of thirteen 
s teamb oats and 120 coal barges de 
scende d from Cincinna ti to P adu cah , 
where Gen eral Grant' s Engineers con
stru cted th e longes t floatin g bridge of 
record. 12 

Just be low Paducah (near the present 
site of Lock and Dam No. 52 and the Irvin 
C obb Bridge), Engin eers placed coal 
barges across the Ohio to Tug Island and 
from the island to the Kentucky bank. A 
tw enty-foot-wide roadway was placed 
across the barges from bank to bank, with 
a movable section for passing rive r traffic 
and telegraph posts and wire to facilitate 
communications. Th e length of the 
bridge across the main channel was 3,960 
feet, and, adding the width of the island 
and the bridge between it and the Ken
tucky bank, it totaled nearly a mile in 
length, a record still unsurpassed in 
1975.13 

Both Union and Confederate armies 
used wooden pontoons transported in 
specially constructed wagons during the 
early stages of the war. A number of "pon
toon trains" - pontoons, large wagons, 
chess planks, stringers, and other equip-

ment - were furnished Union annie by 
the Engineer depot at Cincinnati. In the 
las t years of war, Union En g in eers 
adopted the canvas-covered , folding pon
toon - simply a wooden boat frame over 
which a heavy canvas hull was stretched. 
They were light, could be h'anspOlted in 
the standard Arm y supply wagon , and 
could be quickly assembled by men in the 
fi eld. Colonel William E. Merrill , chief 
engineer of the Ann y of the Cumberland, 
redes igned th e boat fram es and added 
hinges to p ermit folding in early 1864. 
This made them even more mobile, and 
mate rials for this typ e of pontoon were 
procured and assembled by the Cincinnati 
Engin er dep ot for use in crossi ng th e 
man y rivers of G eorgia and th e Caro
linas. 14 

Oth er Engineer equipment purchased, 
assembled, and suppli ed by th e Cim'in
nati d epot include d such items as an 
eighty-wagon tool train loaded with saws, 
hamm ers, nails, ropes, and axes for the 
us e of the " Pioneer Brigade" (First Un
ited States Veteran Volunteer Engineers) 
for road and bridge construction ahead of 
th e Union a rm y which moved fr om 
Nashvill e through Chattanooga into 
Georgia. In 1863 and 1864 th e Cin cinnati 
depot furni sh e d a thousand cart s, a 
thousand drays, two thousand sets of 
mule harness, portable steam saw mills , 
and immense quantities oflumber for us e 
in fortifying Union supply d epots at 
Nashville, Chattanooga, Louisville, Cin
cinnati, and elsewhere. The Cincinnati 
depot also furnish ed such miscellan eous 
items as stationary, mapping mate rials , 
instrum ents, and printing equipm ent for 
the topographi c units perfonning map
ping functions. 1s 

Fortification Construction 

The construction of fortifi cations at th e 
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front was ordinarily accompli shed by in
fanh'y de tachm ents under th e supervi
sion of Engineer office rs , with the work 
requiring skilled labor p erfOlm ed by vol
unteer Engineer units. Behind-th e-lin es 
construction was commonly comple ted 
b y hired and conscripted lab or forces 
under the supe rvision of civilian ass istant 
engin eers who reported to the officer of 
Engineers in charge of a military depart
ment or divi sion. Though Confederate 
Engineers fortified a few cities in Ken
tucky in th e early phases of th e war -
notably at Bowling Green - the course of 
the war after 1862 limited th eir construc
ti on activities to th e areas controll ed by 
Confederate armies south of th e Ohio 
Valley. 

Some limited fortificati on conshuction 
was completed at Union stagin g areas, 
such as Cairo, Illinois ; but major activities 
b egan when G e neral Grant occupied 
Padu cah and Smithland in September, 
1861, and directed his En gineers to pre
pare defenses for both citi es. At Smith
land, two earthworks mounting a battery 
of three large cannon were built; and 
Paducah was sUlTounded by a two-mile 
defensive line of timber abatis and earth
works, with a central redoubt (F ort Ander
son) housing a thousand-man garrison and 
cannon. These fortifications controlled 
approaches to the towns and navigation on 
the Cumberland, Tennessee, and Ohio 
rIvers. 

Louisville and Cincinnati were first for
tifi e d when Confede rate forces com
manded by General Braxton Bragg and 
General Edward Kirby Smith advanced 
into Kentucky and threatened the cities in 
the autumn of 1862. It appears that one of 
the major objectives of the Confederate 
campaign in Kentucky in 1862 was to 
seize the Louisville and Portland Canal, 
thereby severing Union logistics via the 

Ohio River. One Confederate officer ev n 
suggested destroying the Louisville canal 
so completely that "future h'avelers would 
hardly know where it was."17 

As Confederates approached Louisville, 
thousands of troops were assembled in the 
city, labor wa conscripted, and General 
William Nelson ordered the construction 
of a hasty defensive line around the ci t~ · 
and the placement of p on toon bridges 
across the Ohio to facilitate evacuati on of 
the city and logistic support from the In
diana bank if a siege ensued . Two pon
toon bridges, built of coal barges - one 
just below the present site of the Big F our 
Bridge and th e oth er from Portland to 
New Albany - were laid down, but th 
Union Army of the Cumberland, com
manded at the time by General Don Car
los Bu ell , won th e race from Tennt'ssl'l' 
back to Louisville, met the Confederat s 
at the Battle ofPenyville, October 8, 1862, 
and prevented a Confederate assault on 
the Falls City. IS 

With the exception of sporadic raids by 
Confederate cavalry in force, such as those 
led by John H. Morgan and Nathan B. 
F orres t, the major military action of the 
war in the West was fought south of the 
Cumberland River after the battl e of Per
ryville, but Union authorities were anx
ious that such cities as Louisville and Cin
cinnati, whose capture could be a serious 
blow to Union morale and des troy the 
logistic sys tem, be placed in a defensible 
condition. Colonel James H . Simpson, in 
comm and of th e Cincinnati Engineer 
D ep ot, was assigned respons ibility for 
constructing fortifications around Louis
ville , Cincinnati, and other vulnerab le 
points in the Ohio Valley. And, because 
officers of Engineers were rarely available 
for service at the rear of the armies, Col
onel Simpson employed civilian assistant 
engineers to supervise fortification con-
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struction. 
Fortifications constructed during the 

early phases of th e war w e re often 
" thrown up" - that is , built of timber and 
stone masomy with nearly vertical walls. 
After Engineers observed the effects of 
increased fire power on such structures , 
they began to design fortifications which 
were " dug in" - that is, constru cted 
chiefly of earth and less vulnerable to 
enemy artillery. Most fortifi cations com
ple ted under the direction of Colone l 
Simpson in 1864 and 1865 were of the lat
ter type of construction. 

Colon e l Simpson appointed John R. 
Gilliss , as assistant engineer in immediate 
charge of construction st Louisville, and a 
number of field supervisors, surveyors, 
and draftsmen. Surveying and drafting 
were largely th e responsibility of George 
B. Nicholson. Because the ass istant en
gineers thought the five-mile line of in
trenchments completed in 1862 too near 
the city to provide adequate protection 
from artillery, they made no use of previ
ous work and designed a new fortification 
system. The first work undertaken was 
Fort McPherson , commanding the ap
proaches to the city via Sh epherdsville 
Pike, Third Street Road, and the Louis
ville and Nashville Railroad . Fort Mc
Pherson, designed to serve as a citadel if an 
attack came before the entire system were 
completed, was an elaborate work large 
enough to protect a thousand-man garri
son. Construction proceeded slowly, until 
General John B. Hood and a Confederate 
army marched north from Georgia in Au
gust, 1864. It was rumored that General 
Hood would move into the Ohio Valley, 
and thus draw General W. T. Sherman and 
the Union army out of Georgia to defend 
its logistic lines. The Union command de
termined, however, not to withdraw from 
Georgia and to leave the advancing Con-

federate arm y to Union troops assembling 
at Nashvill e under General George H. 
Thomas. It became imperative, therefore, 
that Louisville and other Ohio Valley 
cities be prepared for defense, should the 
Confe d e ra te army get past General 
Thomas and the troops at Nashville. 19 

General Hugh E wing, Union comman
der at Louisville, directed that municipal 
authorities furnish laborers for fortifica
tions, ordered the arrest of all " loafers 
found about gambling and other disreput
able establishments" in the city for con
struction work, and also assigned military 
convicts to the work. Eleven fOltS were 
hastil y constru c te d to cover th e ap
proaches to the city : Fort Elstner on the 
Brownsboro Pike; Fort Engle, command
ing the bridge over Bear Grass Creek, th 
Frankfort railroad , and Sh elbyville Road ; 
Fort Saunders covering Shelbyville and 
Bardstown pikes; Fort Hill on Newburgh 
Road; Fort HOlton on Shelby Street Road; 
Fort Philpot on the Nashville Pike; FOlt 
St. Clair MOlton , covering Salt River Road 
and Cane Run Road; Fort Karnasch at the 
intersection of Cane Run Road and Ship
pingport Road; Fort Clark to cover Lower 
Paddy's Run ; Fort Southworth on Upper 
Paddy's Run ; and Fort McPherson. 2o 

Each was a basic earth and timber struc
ture surrounded by a ditch with a movable 
draw-bridge at the entrance to the fort, 
and each was furnished with an under
ground magazine to house 200 rounds of 
artillery shells. These eleven redoubts oc
cupied the most commanding positions 
around the city, and were positioned to 
provide an interlocking cross-fire between 
them. A supply of intrenching tools was 
also collected and stored for emergency 
construction of additional batteries and in
fantry intrenchments between the fortifi
cations. But General Hood and the Con
federate army were stopped at the Battle 
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of Nashville in late 1864 and no Confeder
ate force reached Louisville. The guns in 
the Louisville fortifications were probably 
never fired, except for salutes.21 

Othe r works completed unde r the 
supervision of Colonel Simpson included 
artillery positions and barracks known as 
Fort Wolfe, for defense of a blidge across 
Salt River; Fort Boyle, an artillery redoubt 
and log blockhouse, and Fort Sands, an 
earthwork with a magazine, on Mul
draughs Hill; artillery positions at Mun
fordsville on the Upper Green River; 
Forts Lytle and Smith on hills command
ing Bowling Green; Fort Boone and New 
Fort Boone at Frankfort; Fort Robinson at 
Paris , Kentucky; Fort Clay and Fort Crit
tenden at Lexington; Fort Hutchinson at 
Mt. Sterling; Fort Williams at Glasgow; 
Fort Bishop at Louisa; and several forts at 
Camp Burnside on the Cumberland River. 
Around Cincinnati, Ohio, and the cross
river towns of Newport and Covington, 
twenty artillery positions were built, 
about nine miles of infantry intrench
ments were completed, and Forts Mitch
ell, Wright, Burnside , and Whittlesey 
were constructed. In addition, under the 
direction of Major Miles D. McAlester and 
Colonel William E. Merrill, both Corps of
ficers, about two hundred fortified timber 
blockhouses were constructed to defend 
railroad bridges in Kentucky and on the 
Louisville and Nashville Railroad and 
other rail lines transporting large amounts 
of supplies and reinforcements to Union 
armies at the front. The blockhouses were 
constructed to prevent Confederate raid
ing parties from burning bridges and dis
rupting Union logistics.22 

Most of these fortifications never saw 
action, but their existence was an effective 
deterrent against the surprise assaults by 
intrepid Confederate commands, which 
had so embarrassed Union operations and 

disrupted supply activities during the 
early years of the war. Construction of un
completed projects was halted on May 1, 
1865, after the surrender of the Confeder
ate army at Appomattox, but a few were 
garrisoned by troops during the turbulen t 
years just after the war. 

Close of the War 

At the end of hostilities , military supply 
depots in the Ohio Valley, except Jeffer
sonville Quartern1aster Depot at J effer
sonville, Indiana, were closed. The depot 
at Jeffersonville, established during the 
war, had procured clothing and other sup
plies in immense quantities for Union ar
mies, and its operations continued for the 
supply of troops engaged in frontier In
dian wars. Most surplus materials at other 
depots , including those on hand at the 
Cincinnati Engineer Depot, were moved 
to Jeffe rsonville for storage. Colon e l 
James H . Simpson closed the Cincinnati 
depot and departed for the frontier where 
he conducted surveys for the b'ansconti
nental railroads then under construction; 
he took with him his Louisville assistant 
engineer, John R. Gilliss. Gilliss designed 
tunnels for the Central Pacific Railroad 
through the Rockies in 1866, and then re
turned to New York City where he died in 
1870 while constructing one of the first 
pneumatic tunnels in the United States. 
George Nicholson, the draftsman at the 
Louisville fortification project, served as 
assistant on various Corps rivers and har
bors project until 1873, then returned to 
Cincinnati as engineer on the Cincinnati 
Southern Railroad - he became Chief 
Engineer of the line in 1885.23 

Near the end of the war, troop move
ments on the Ohio River had increased. 
On January 11, 1865, the XXIII Army 
Corps was ordered from Tennessee to 
Virginia. Colonel Lewis B. Parsons, Chief 



114 

of Rail and River Transportation, assem
bled a fleet of forty steamboats at Paducah 
and moved 20,000 troops and a thousand 
head of horses and mules up the ice-filled 
Ohio to Cincinnati , where the journey 
continued by rail In seventeen days, the 
XXIII Corps was transported 1400 miles , 
about half the distance by steamboat and 
half by rail , from camps on the Tennessee 
River to camps on the Potomac.24 

On May 15 , 1865, Loui sv ille was 
selected as the mustering-out center for 
troops from Midwestern and Western 
states; and on June 4 the headquarters of 
the Union Armies of the West was estab
lished at Louisville. During June, 96,796 
troops and 8,896 animals left Washington 
for the Ohio Valley, via railroad to Par
kersburg, West Virginia, wh ere 70,000 
took steamboats to Louisville and the re
mainder embarked for St. Louis and Cin
cinnati. The Troops boarded 92 steam
boats at Parkersburg and descended the 
river in convoys of e ight boats , to the 
sound of ovations and cannon salutes at 
every port city. Though the Ohio had less 
than three feet of water on many of its bars 
at the time, the voyage was made without 
loss of life at an average cost of $3.40 per 
soldier. For several weeks Louisville was 
thronged with celebrating soldiers , and on 
July 4 General W. T . Sherman visited the 
city to conduct a final insp ection of the 
Armies of the West. By mid-July the Ar
mies of the West were disbanded , and the 
soldiers on their way h ome to resume 
their peace-time pursuits.25 

At least 143 steamboats, valued at nearly 
four million dollars , were lost in govern
ment service on the Ohio and !\lississ ippi 
river s~ ' s tem s during the war. And in fiscal 
year 1866, 262 steamboats were still in 
government service ; but b~ ' the end of the 
year all had been sold. After 1861, the \ ' 01-

ume of waterborne commerce on the Ohio 
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had increased each year, and more tolls 
were collected at the Louisville and Port
land Canal in 1866 than in any other year 
prior to 1872, when the enlarged locks 
were completed. The waterways of the 
Ohio and Mississippi valleys had contri
buted significantly to the success of the 
military efforts of the Union. And the work 
of western steamboatrnen during the con
flict was also an important element of the 
Union success. Perhaps Colonel Lewis B. 
Parsons , Chief of Union Rail and River 
Tranportation best summarized this con
tribution in 1865: 

It has often fallen to my lot to witness the cool 
bravery and acts of daring of this class of men in 
the passage of batteries or the sudden and unex
pected attack of bands of gueri llas \\'hile navigat
ing our western rivers ; and Gene rals Grant and 
She mlan, with many othe rs , \\'ill bear witness that 
none have shown greater firmn ess and resolution 
in danger or more reckless daring and disregard of 
personal safety , and I doubt not man~' of their 
deeds \\'ill lin' in history, , It \\ 'as by the ser
vices of such me n that the government \\'as ena
bled so rapidl,' to concentrate re-enforcements at 
Donelson and Shiloh; th at \\'ith se"en days' notice 
it was enabled to embark forty thousand men 
under She mlan in mid-\\'inte r for the movement 
against Yicksburg, and sub sequently to precipitate 
the same force upon and capture the post of :\r
kansas, It ",as the ir courage that piloted our trans
ports pas t the batte ries of Island :\0. 10, \ 'ick
sburg, and numbe rless other places along our 
western waters; and all \\'ho ha"e seen the un
blanched ch eek and steady arm by which the pilot 
at the \\'heel or the captain on the hurri cane roof 
have discharged their duties in hours of danger 
cannot £ai l to ackno\\' ledge that the y justly deseT\'e 
a page in the history of the e\'t:'nts of thi s war,2S 

Redeal of Federal " 'otcrll.:a!ls Projects 

The \\'aterborne commerce generated 
hy the \\',U doubtless had a material influ
ence on thl' renewed public interest in 
waten\'ays inpro\'e ment project' \\ 'hich 
developed in the postwar era ; and there 
could be no doubt that impro\'ement of 
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navigation would be b enefi cial , for b e
tween 1866 and 1870 over two thousand 
people perished in accidents on western 
rivers . The e clipse of the states' rights 
segment of the Democratic party in con
junction with the ascendance of the Re
publican party, which was firmly commit
ted to a federal civil works program, had 
also opened the way to positive action on 
needed waterways projects. The constitu
tionality of federally funded and adminis
tered waterways projects was no longer 
seriously questioned, not even by D emoc
ratic Presidents , after the war. Rivers and 
harbors appropriation bills enacted by 
Congress in the postwar era were occa
sionally vetoed and were often criticized 
for th eir " pork barre l" prov is ion s, but 
these objections were based on the expe
di e n cy, not constitutionality, of 
appropriation. 27 

The Rive rs and Harbors Act of June 23, 
1866, directed the Chief of Engineers to 
review all prewar waterways projects and 
plan additional projects of value. It also 
provided $550,000 to rees tablish the Of
fi ce of Weste rn Rive r Improv em e nts, 
build new floating plant, and renew chan
nel clearance projects on the Mississippi, 
Missouri, Arkansas, and Ohio rivers. Gen
e ral Ri chard Delafield , Chief of En
gineers, completed a quick review of pre
war projects and reported to Congress that 
the benefits of some projects had been 
substantial, but after the work had b een 
abandoned the quality of navigation had 
deteriorated and in very few instances had 
any p ermanent benefits b een secured. He 
recommended annual appropriations by 
Congress as "indispensable to obtain the 
desired object."28 

Office of Western Rive1" Improvements, 
1866-1870 

The Office of Western River Improve-

ments was reestablished, with offices at 
Cincinnati, on August 22, 1866. Colonel 
John N. Macomb, Corps of Engineers, was 
appointed Superintendent of the Office, 
with Major Charles W. Howell as his dep
uty. Colonel Macomb was doubtl ess the 
first officer of th e Corps to con s tru ct 
faciliti es for the Air Force - he had con
structed baIlon-launching structures for 
the Balloon Corps of th e Army of th e 
Potomac during the Civil War. 29 

The snag-boats used on prewar projects 
were gone, and, while Major H owell ex
amined the postwar river channel condi
tions , Colonel Macomb employed E. M. 
Shield, an exp e ri enced mechani cal en
gineer, and initiated th e construction of 
new fl oating plan t. The steamboat C01ll" 

modore was purchased, renamed the Ce ll . 
I C. Totten, and rebuilt at Cincinnati as a 
wrecking steam er, comple te with sub
marine almor, diving bells, derricks, and 
e lectrically-fired underwate r torpedoes. 
The Totten was di spatched down th e riv
e rs to blow the wrecks, which had ac
cumulated during a decade of neglect and 
four years of war, out of th e channels. 
After study of previous snag-boats, E. M. 
Shields made a number of modifications 
in design , the principal alteration b eing 
the installation of six pairs of steam en
gines, instead of one pair as in earlier ves
sels. One pair propelled the boats; another 
set operated the snag-saws; and a third set 
operated th e capstans and chain hoists. 
This furth er mechanized snag-boat opera
tions, reduced the size of crews, and ef
fected substantial economies. 3D 

Three n ew snag-boats were placed 
under conh·act in 1867: the I I Abert and 
the S. H. Long were launch ed at Cincin
nati on December 18, 1867, and two days 
later the R. E. DeRussy slid down the 
ways at New Albany. Macomb and 
Shie ld s reverted to th e double-hull , 
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twin-boat design of Shreve, rather than 
the single-hull design of Long and Rus
sell, because the boats were destined for 
service on the Lower Mississippi and the 
lower courses of tributary streams. Henry 
Clay Long, son of Colonel Long, in
spected their design and reported favora
bly. The DeRussy, as an example, had two 
hulls , each 150 feet long by 25 feet abeam, 
and the hulls were spaced 12 feet apart, 
giving the boat an overall width of 62 feet. 
In 1869 the Cincinnati office added the 
snag-boat S. Tha yer to the fleet and 
purchased the dredge Octada. 31 

The fleet was constantly at work on the 
Mississippi and the lower sections of the 
Missouri, Arkansas, and Ohio rivers , ex
cept when repaired and remanned at 
Mound City and Carondelet (the two ports 
used for Union ironclad construction and 
repair during the war); and their opera
tions were attended by the same hazards 
which had afflicted similar work before 
the war - the crews and fleet were fre
quently decimated by disease and acci
dents . The wrecking boat]. G. Totten sank 
at Chester, Illinois , in late 1867; and in 
1868 so many men died of disease on, or 
deserted, the snag-boat].]. Abert that the 
captain, William B. Dodson, was forced to 
run the boat to port at Cairo, and he also 
died just after bringing the Abert to an
chor.32 

A separate office for the improvement of 
the Ohio River was established in 1867, 
and, except for occasional channel clear
ance on the Lower Ohio, th e Office of 
Western Rive r Improvemen t had no 
furth er responsibility for the Ohio River 
project. After th e new Engineer floating 
plant for western rivers was completed 
and in operation, the Office of Western 
River Improvements h'ansferred its offices 
from Cincinnati to St. Louis, effective July 
12, 1870.33 
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Ohio Ricer Comm erce, 1866 

Because no Engineer officers were 
available at the time, General Richard 
Delafield recommended the appointment 
of William Milnor Roberts , whom he 
knew to be an "expert in the improvement 
of Rivers ," as superintendent of the survey 
of the Ohio River authorized in the Rivers 
and Harbors Act of 1866; and the Secre
tary of War appointed Roberts to the post 
on August 3, 1866. Milnor Roberts was, 
indeed, an expert waterways engineer. 
Originally hired by Canvass White as a 
rodman on the Pennsylvania canal system, 
Roberts had become assistant to Sylvester 
Welch on the portage railroad connecting 
the Pennsylvania canals with the Ohio 
River. He later served as chief engineer 
and consultant on a number of the earliest 
canals and railroads constructed in 
America, notably on the slack-water proj
ect on the Monongahela River which 
opened the Pittsburgh coal fields to de
velopment. It will be recalled that Roberts 
was one of the earliest advocates of a 
slack-water project for the Ohio River. 34 

Roberts had been acquainted with Cap
tain John Sanders and the pre\\'ar project 
on the Upper Ohio. He acquired the San
ders' maps of the upper ri\'er, chartered 
the steamboat Gree nba ck (o \\'ned by 
Commander John Rodgers of Ci\'il War 
fame), employed Thomas P . Roberts , his 
son and also a capable ci\·il engineer, and 
George Rowley, an experienced steam
boat pilot, and examined the Ohio in 
Septe mber-October, 1866. Thomas P. 
Roberts and George Rowley updated the 
Sanders maps during the trip, while ~lil
nor Roberts made obsen 'ations of the 
\'olume and needs of Ohio River com
merce and laid plans for a detailed SUl'\'ey 

and th e resumption of open-channel 
projects. 35 
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Milnor Roberts reported in December, 
1866, that at the next low-water season he 
would continue a detailed survey of the 
Ohio, beginning where Sanders ended in 
1844, would enter into contracts for repair 
of old dikes and construction of new dikes, 
and reported the extent of waterborne 
commerce on the Ohio which would be 
benefited by renewed work. His report on 
each port on the Ohio was in considerable 
detail. At Louisville, for instance, he 
found 81 steamboats registered with 
aggregate cargo capacity of 34,079 tons. 
Between April, 1865, and April, 1866, 
steamboats landed at Louisville 3,731 
times. The Falls City had a population of 
125,000 in 1866, had 419 manufactories 
employing about 8,000 men, and pro
duced goods valued at $27,517,458 annu
ally. Roberts commented that Louisville, 
"being the entrepot of a splendid agricul
tural and commercial region, is destined 
to be always one of the commanding cities 
of the interior."36 

Roberts concluded the most important 
development in traffic on the Ohio River 
was: 

The general substitution of fleets of barges for the 
former single steamers, or the plan of floating 
boxes. It is reasonable to believe that after a while 
a large proportion of the steamers engaged in 
freighting will be tow-boats, running in connec
tion with barges . Some single steamers will of 
course still be useful in carrying on the local pas
senger and freight business between the numer
ous commercial points along the river .. . ; but the 
bulk of the freighting will probably be ultimately 
carried on by means of barges towed by 
steamers .37 

Barges were chiefly used in 1866 for 
transporting coal mined in the Upper 
Ohio Valley to Cincinnati, Louisville, 
Memphis, and New Orleans, though some 
salt, agricultural produce, and manufac
tured iron were also barged. The Ohio 
River coal trade had begun about 1814 

when coal was sent from mines near 
Pittsburgh to foundries at Louisville. For 
about forty years , 1814-1854, coal was car
ried in coalboats - rectangular wooden 
vessels resembling flat-boats approxi
mately 100 feet long by 20 feet wide and 6 
feet deep. They transported up to 10,000 
bushels (330 tons) of coal, were run in 
pairs, and steered by long sweeps, or oars. 
Coalboats ran only at high water of seven 
feet or more at Pittsburgh and were 
knocked apart and sold as lumber at their 
destination. They often wrecked on the 
unimproved rivers, with average losses 
from each coalboat fleet estimated at ten 
percent.3S 

Steamboat operators experimented at an 
early date with attaching flat and keel
boats to steamboats, and they learned that 
the most effective method of moving such 
auxiliary craft was to push them ahead and 
at the sides of the steamer, guiding them 
with a "flanking" movement. Barges were 
first used on the Ohio on a large scale by 
coal transporters about 1854 between 
Pittsburgh and Louisville; eventually the 
practice developed of breaking tows at the 
"Pumpkin Patch" above the Falls of the 
Ohio, taking the barges in sections over 
the Falls, assembling larger tows at Sand 
Island on the lower side, and proceeding 
to New Orleans. Milnor Roberts reported 
that in 1844 two and a half million bushels 
of coal descended the Ohio in coalboats, 
and by 1866 ninety steamboats were push
ing coal down river and returning empty 
barges, moving at least forty million 
bushels of coal annually. In just one week 
in 1866, seven steamboats arrived at New 
Orleans from the Ohio Valley with fifty
eight coal barges transporting 45,000 tons 
of coal worth $325,000.39 

In the opinion of Mr. Roberts, con
tinued growth of the Ohio River coal trade 
would, in itself, economically justify the 
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improvement of navigation on the Ohio by 
" radical" methods; that is, the construc
tion of a lock and dam, slackwater, canal
ization project. Roberts initiated a detailed 
survey of th e h ydrographic and top o
graphic features of the Ohio River in 1867, 
and in 1870, after intensive study of vari
ous engineering methods and their p oss i
ble applicati on to the Ohio, he recom
mended officially that the United States 
undertake th e canalization of th e river. 
His recommendation launch ed a project 
which , after many delays, was to be com
pleted in 1929, and he thereby earned the 
sobriquet " Genius of the Ohio River Im
provement. " 

Sum mar y 

A b ooming wartime economy in the 
Ohio Valley and military use of rivers for 
troop transp ort and supply stimul ated 
comm er cia l u se of th e Ohi o and its 
tributaries which peaked in 1866. The in
crease in traffic was achieved in spite of 
prewar governm ent n eglect of mu ch
n eed e d navigati on improvem ents and 
Confederate harrassments during the con
fli ct. In the postwar era rail roads gradually 
absorb ed much of the passenger, li ght
freight, and sh ort-haul busin ess of th e 
p acke ts , but th e d eve lopm e nt of th e 
barge-towing sys tem stimulated use of the 
w ate rways for transp orta ti on of bulk 
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commoditi es and foreshadowed the use 
made of the rivers in the twentie th cen
tury. 

During the Civil War the primary mis
sion of the Corps of Engineers was mili
tary support and construction , not naviga
tion improvem ent. Engineer officers, as
sistant civilian e ngineers, and combat en
gineer units op erated through out the Ohio 
Valley and to the south, p erforming re
connaissan ce, fortification construction, 
and logistic support missions. Most of the 
major cities of Kentucky were protected 
b y Engineer-constructed fortifi cati ons, 
but the Corps was not authorized to per
form any improvem ents to b enefit water
ways navigation , the logistic backbone of 
the Union Armies of the \"est, on the Ohio 
and its tributaries . 

The national political realignm ent ef
fected during the cours e of the war. how
ever, res ulted in a rene" 'ed federal pro
gram of civil works in the p osh" ar era. The 
Rivers and H arbors Act of 1866 was land
mark legislati on , which funded a renewed 
snag-rem oval p roject on the Ohio and 
othe r ,,'estern ri,'ers and auth orized a 
comprehens i" e , detailed suryey of naviga
tion on the Ohio Ri,·e r. As supplemented 
by subsequent legislation , the SUJ\"ey of 
the Ohio River authorized in 1866 became 
the foundation for the Ohio Ri" er Canal
ization Project. 
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CHAPTER VIII: LOUISVILLE CANAL AND DISTRICT, 1860- 1900 

Captain H enry M. Shreve and Colonel 
Stephen H . Long managed western river 
improvements from offices at Louisville 
for many years before the Civil War, but 
the history proper of the Louisville En
gineer District actually began on May 11, 
1867, when an Engineer officer was or
dered to Louisville to direct completion of 
an enlarged canal around the F alls of the 
Ohio. The authority of this officer and his 
successors was gradually extended to the 
Lower Ohio River and tributary streams; 
and it b ecame the custom to refer to the 
geographic area of responsibility of this of
ficer and his staff as a " district. " After 1888 
it b ecame officially th e Louisville En
gineer District. 

The history of the formation and early 
development of the Louisville Engineer 
District is of special interest, encompas
sing several complex deve lopments in
cluding final federal assumption of control 
of the Louisville and Portland Canal, the 
freeing of Ohio Rive r comm erce from 
tolls , and an extended struggle to free 
Louisville canal operations of political in
fluences. Many vigorous, colorful officers 
served as District Engineer during the 
formulativ e years of the Louisville Dis
trict, and their utmost ingenuity was re
quired to deal with the complicated en
gineering and political problems confront
ing them. 

Canal Enlargem ent, 1860-1866 

It will b e recalled that Congress au
thorized th e Louisville and Portland 
Canal Company to borrow funds neces
sary to enlarge the canal on May 4, 1860, 
but, though the United States owned all 
but five shares of company stock, Con
gress was not prepared to assume any re
sponsibility for the work. A convention of 

steamboat interests had met at Louisville 
in 1859, and at that convention Theodore 
R. Scowden, a hydrauli c engineer who 
cons tructed water supply systems for Cin
cinnati and Cleveland, Ohio, and Louis
ville and Newp ort, Kentucky, presented a 
plan for enlargement of the canal and con
struction of additional locks that was en
dorsed b y the convention . Th e canal cor-

. p oration sold bonds to finan ce the project, 
e mploye d Th eodore Scowd en as en
gineer, and initiated construction .1 

Pl ans called for a nin e ty-foo t w ide 
canal, with two basins to permit boats to 
pass, and cons truction of the largest lock 
in the world at the time - a two-flight lock 
with a to tal lift of 26 fe e t and each 
chamber 80 feet wide and 350 feet long. 
The new lock was laid out in a new branch 
of the canal excavated from the head of the 
old lock in a southerly direction to enter 
the river a few hundred feet below the 
outlet of the old canal. The cornerstone of 
the new lock was laid on April 2, 1862; 
stone for the masonry was quarried 120 
miles down river and transported to the 
site. The last stone in the mass ive masonry 
lock walls was set in place on October 18, 
1865, after three-years construction, and 
canal excavation was about seventy-five 
percent completed by that date. An iron 
swing-bridge across the lock was com
pleted ; timber and iron for the lock-gates 
were stored in a warehouse ready for as
sembly. But, after an expenditure of 
$1,825,000, the project was suspended be
cause the inflationary economy of the war 
had so increased the cos ts of labor and 
materials that the company simply did not 
have the financial reserves necessary to 
complete it. 2 

Shipping interests of the Upper Ohio 
Valley were outraged by the de lays of 
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construction and suspension of the proj
ect. A delegation from Cincinnati was re
ported as saying: "And now the question 
recurs with awful significance, how are 
we going to get past Louisville? There are 
no balloons that we know of. There is no 
money in Kentucky that we ever heard of. 
If we don' t finish that canal in some way, 
we may as well return to wheelbarrows ." 
Perhaps a Congressman from Cincinnati 
best expressed the prevailing sentiment 
on the subject of the canal in the postwar 
years : 

Slavery is now abolished, the war is over, and con
siderations of patri otism and interest alike demand 
that we should address ourselves to the task of 
rep ai ring the losses incurred and building up the 
places made desolate b,· th e ravages of war. To 
that end we shou ld encourage e,·e ry \\·ork \\"hich 
tends to make communications between the h'"o 
great sections of the country, lately estranged, free, 
and safe. Improve this canal, th en, and make it free 
to the commerce of the valleys of the Ohio an d 
Mississippi. Commerce is th e great civilizer, it is 
the great agen cy of peace and prosp erity"3 

Government Surveys, 1866-1868 

W. Milnor Roberts inspected the Louis
ville canal during his preliminary exami
nation of the Ohio River in 1866. H e esti
mated that, though lock masonry was 
completed, the enlargement proje ct 
would cost another million dollars to 
complete. He declared , however, that 
speedy completion of the project was vital 
to Ohio and Mississippi valley commer
cial interests and recommended that the 
United States "take this impoltant work in 
hand and complete it at the earli es t p eriod 
poss ible, under some arrangement that 
would b e sa ti sfactory to a ll parti es 
concerned ."4 

Congress responded to this recommen
dation and to general public concern with 
a provision in the Rivers and Harbors Act 
of March 29, 1867, for a survey of a canal 
route on the Indiana bank and compari son 
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of its costs with those of completing the 
Louisville canal. The Chief of Engineers 
collected previous survey reports of 
Thomas Cram, 1844, Stephen H. Long, 
1849, and the Board of Engineers , 1853, 
delivered them to Major General Godfrey 
Weitzel, and ordered him, on May 11, 
1867, to Louisville to complete the au
thorized survey.s 

General Weitzel was a Cincinnati 
Rhinelander , born in Germany and 
characterized by an almost brutal honesty. 
Before the Civil War he constructed for
tifications for the Engineers , and during 
the war took a commission in the volun
teer army, rising to the command of a 
corps of the Army of the James. General 
Weitzel and his command had the honor 
of being the first Union forces in Rich
mond in April , 1865; and General "·eitzel 
had taken Pres ident Lincoln on his fam
ous tour of the home of Jefferson Davis 
and Libby Prison ,,"hile Richmond \\·as 
still aflame. After the " ·ar, Weitzel served 
on the T exas border \dth the troops \\·ho 
served notice of e \"iction on the French in 
~Iexico, and then returned to the Corps of 
Engineers , reverting to his regular rank of 
~lajor, though he \\"as e\"er afterwards ad
dressed by his \"olunteer rank. s 

The political sensitivity ofCongre sand 
the Chief of Engineers in handling the 
controversial Falls of the Ohio project 
should b e recogn ized. Congress au
thorized first a SUlT e ~ " of a canal route on 
the Indiana bank - considerable public 
SUppOlt for such a project still existed in 
1867 - and then comparison of its costs 
\\"ith tho e of completing the Louisyille 
canal. And the Chief of Engineers ap
pointed a famou~ Cillcinllatian to direct 
the survey of the canal at Louis\"ille and 
repOlt its results. 

Gene ral " ·l' itzel tnn"eled to Louis\·ille, 
employed ass istant engineers, ~U1Tt:'yt)\"S. 
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and a chief draftsman named Colonel 
Philip J. Schopp. In July, 1867, Weitzel 
instructed his staff to survey first the pro
posed Indiana canal, then the riverbed of 
the Falls , and finally the Louisville canal. 
He traveled to a river convention at Cin
cinnati in October, solicited the opinions 
of the delegates on the Falls project, and 
took a vote on the best dimensions for 
locks at the new canal. The convention 
voted for locks 400 feet long and 110 feet 
wide, if a canal were constructed on the 
Indiana bank, but it recommended that 
the new two-flight lock at the Louisville 
canal, with chambers 350 by 80 feet, be 
first completed. 7 

At completion of surveys in 1868, Gen
eral Weitzel submitted an elaborate report 
to Congress, stating it was his "positive 
conviction" that th e entire Ohio River 
would eventually b e improved and chid
ing Congress for neglecting the improve
ment of an " insurmountable obstruction," 
the Falls , across a national highway. " It 
was clearly the duty of the govemment to 
remove this obstruction," he said, "as it 
did and does almost everywhere else on 
the Atlantic coast and northem lakes ; but 
instead of doing this duty, it became a 
stockholder, and made money in a com
pany chartered by the State of Kentucky, 
which levied an onerous and unjust tax on 
the commerce of the country."8 

General Weitzel estimated that, be
cause of the limited size of the existing 
canal at the Falls, the United States had 
paid for transshipment of government 
freight around the Falls during the war a 
sum which would easily have paid for an 
entirely new canal. He had received the 
assurance of the canal directors that they 
would gladly sell their five shares at a 
hundred dollars per share and surrender 
all rights to the canal to the United States, 
providing the United States would also as-

sume responsibility for payment of all 
bonds and debts of the company. General 
Weitzel recommended that Congress ac
cept this offer, complete the Louisville 
canal, and also construct a second canal on 
the Indiana bank to accommodate growing 
river traffic. 9 

Completion of the Enlarged Canal , 
1869-1872 

Congress avoided the issue of control of 
the Louisville canal, but on July 25, 1868, 
appropriated $450,000 " toward complet
ing the Louisville and Portland canal , in 
accordance with the plans and estimates 
made in the report of General Godfrey 
Weitzel." General Weitzel employed as
sistant engineers and a work force and 
launched a project to complete excavation 
of the canal , build masonry walls along the 
canal slope, assemble and install lock 
gates, install miter sills on the bottom of 
the lock chambers for th e gates to lap 
against in dosed position, and cons truct a 
guide wall (apron dam) at the head of the 
canal to facilitate the safe entrance of 
watercraft. 10 

Construction was delayed by frequ ent 
strikes by the workmen and by irregular 
appropriations - General Weitzel com
mented that had funds been provided in a 
more business-like manner the work 
could have beem completed for $100,000 
less - but was otherwise free of incident 
until the date it was to open to traffic. At 
7:30 p. m., November 22, 1871, the last 
rock was excavated from the canal; and at 
8:00 a. m. , November 23, traffic began to 
enter the new branch. But suddenly the 
miter-sills gave way and the lock-gates 
began to break loose from the walls under 
the strain. Weitzel closed the canal and 
labored three days and nights throwing a 
temporary cofferdam across the canal. 
Weitzel later explained that on the day be-
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fore opening the canal he inspected the 
gates and found the timber cushions along 
the mite r sills lacked an inch of meeting 
and sealing the bottom of the gates. H e 
directed th e contractor to replace th e 
timber cushion s and it was don e w ith 
lumber from the warehouse which had 
been stored for eight years. The General 
concluded that afte r wate r entered the 
lock the seasoned lumber in the cushions 
became saturated , expanded, and the re
sultant stress forced the miter sills out of 
pos ition. H e lamented to the Chief of En
gineers: 

I wrote to Mr. Milnor Robelts, and he sen t me two 
ass istan ts of experience, and I have read ev ry 
work I could reach on th e subject of locks, even 
send ing to Europe for two works, at a large ex
pense. Bu t the h'ouble is that no locks were proba
bly ever buil t, wh ere th gates are put togethe r 
eight years after all th e ir pmt s are fram d , an d a ll 
thi s ass istance and infOlmation, to me thus ga ined, 
was of no practi cal value in th is in stance.u 

Two-inch bolts to anchor the sills to the 
rock foundation w ere install ed ; calking 
was added b etween the timber cushions 
and stone miter- sill s; additional braces 
and " h og- ch ains" were ins ta lle d to 
strengthen the huge lock-gates; and on 
F ebmary 26, 1872, the steamboat Mollie 
Ebe'rt, followed by the E. H . Durfee, Es
peranza, and Potomac locked through . 
The Courier-Journal reported that Louis
villians rejoiced at the opening of the en
larged canal and locks and fully supported 
the removal of tolls for its use at an early 
date ,12 

Freeing the Canal, 1872-1880 

In 42 years, 1831-1872, the Louisville 
and Portland Canal Company collected 
tolls substantially in excess of five million 
dollars . Rece ipts w e re $180,925 ,40 in 
1866, (the highest amount collected on the 
old canal and lock), were $159,838.90 in 

1871 , and increased to $207,025. 19 in 
1872, the year the enlarged canal com
pleted with federal funds opened . Con
gress was finally prepared to extend the 
jurisdi cti on of the United States to th e 
Loui sville canal, and in the Rivers and 
Harbors Act of June 10, 1872, it provided 
$300,000 for furth er improvements at the 
canal and directed the Secretary of War to 
rep ort th e steps necessary to free Ohio 
River commerce at the canal, except for a 
five-cent per ton toll to fu nd continued 
operation and maintenance .13 

General Weitzel inform ed the directors 
of the canal corporation of the terms of the 
act, but a legal snarl ensued . The directors 
inform ed th e Gen eral th at th e Un ited 
States had no power to fi x tolls and tlw 
compan y would not p erm it continu ed 
work on th e cana l proj e ct with th e 
$300,000 appropriation, if it were contin
gent upon reduction of tolls to five-cents 
per ton , which would b e insufficient to re
tire the bonds of the company. Weitzel re
plied that suspending work at the canal 
would do great injury to th e commerce of 
the United States and inform ed the direc
tors : "As the representative of the p eople, 
I consider it my duty to guard against any 
such consequences, and I will therefore 
carry on the work until I am ordered by 
my superiors to stop ; and I requ es t that 
you do not intelfere until I can h ear from 
them."14 

The corporation was uncertain of the 
prop e r procedures for brin ging suit 
against the United States,; therefore it de
termined to force the issue. Wh en General 
Weitzel renewed work on a landfill sec
tion at the project site, the company sent 
its dredge to the scene and as fas t as the 
Engineers put earth in th e fill th e 
dredge-boat picked it up and threw it 
back. Weitzel was forced to take court ac
tion to obtain the privilege of expending 
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the $300,000 appropriation for the canal. 
Rivennen and commercial interests were 
outraged by the delay at the project, for 
their boats and freight ran daily risks in 
passing the canal. One letter, for instance, 
in the Courier-Journal contended: 

The principal source of difficulty b etween Gen . 
Weitze l and the Canal Company consists in thi s: 
that the latte r look at the matte r entire ly from the 
techni cal stand-point of the lawye r, and for the 
time be ing have abdicated the use of their com
mon sense. As for lawye rs, th ey n early always 
make matte rs worse. What with the ir subtleties, 
the ir quibbling, hair-splitting constru ctions, the ir 
fanati cal regard for formulas, and their love for 
time-consuming processes, eve rything goes slow, 
and wrong, and injuriously the moment you have 
to place it in a lawyer's hand.l5 

But, to the credit of governm ent attor
neys and counsel for the company, in this 
instance action was swift. The case was 
taken immediately before a Justice of the 
Supreme Court of the United States, who 
granted an injunction against furth er inter
ference by the company with the project 
and declared that the United States could 
not fix the amount of tolls until it had full 
control of the canal. Congress directed on 
March 3 , 1873 , that the Se cretary of 
Treasury purchase the remaining stock of 
the company in private hands, assume full 
control of the canal for the United States, 
and reduce tolls immediately to twenty
five cents per ton. But the directors still 
refused to surrender the company charter 
till Congress legally asumed responsibil
ity for the bonds and debts of the com
pany. Congress assumed this obligation 
on May 11, 1874; and on June 10, 1874, at 
midnight, the United States took over the 
Louisville and Portland Canal. Shortly 
thereafter a boat passed through at re
duced toll-rates, thus accomplishing, said 
General Weitzel, "a thing which the peo
ple of the West have been endeavoring to 
effect during the last thirty-four years."16 

As the Engineer staff at the canal im
proved the efficiency of canal operation 
and maintenance, tolls were fUlth er re
duced, but in 1880 a nominal toll was still 
being collected. The House Committee 
on Railways and Canals reported a bill in 
1880 to remove all tolls , and it com
mented: 

The treaty of Pari s, negotiated in 1783; the treaty 
with Spa in negotiated in 1795; th e ordinance of 
1787, and man y subsequ ent acts of Congress, pro
vide for the absolute freedom of the Mississippi 
Rive r and its tributaries, and dedicate the m to the 
world as great national highways, to be kept 
forever free from any toll , tax, or duty of any kind 
whatever . . . . . .. These various treati es, re
ports, acts, and official declarati ons clearly indi
cate that for nearly half a cenhl ry it has been th e 
desire and intent of the govemment to secure th e 
free navigation of the Ohio at thi s point. 17 

On May 18, 1880, Congress directed 
that no furth er tolls b e collected at the 
Louisville canal after midnight, July 1, 
1880, and that operation and maintenance 
costs were to be paid from Treasury funds. 
Strange to say, there was little public reac
tion to the final end to tolls . Will S. Hays, 
the wit, balladeer - author of many famil
iar lyrics , such as those of " Dixie" - and 
river news reporter for the Courier
Journal , probably summed up the reaction 
of rivennen: " Now as the canal is free , 
why can not wharfage be made free? 
There is no reasonable excuse in th e 
world why the wharfage should not be 
free . Steamboats should at least have the 
same free privileges that our 'big-hearted 
city' gives to railroads." 18 

The steam boatmen had moved from the 
canal tolls to other increasing problems , 
and General Weitzel also had new prob
lems . H e wrote in confidence to a fri end 
in early 1881: 

The way of lawyers are truly wonderful. Con
gress passes a law an d th e President signs it saying 
that the canal at Louisvill e shall be operated and 
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kept in repai r by making monthly drafts on th e 
Treasury. 

Th e First Comptroller of th e Treasury, after 
thinking over the matter about six months, sa~ ' s 
th at the law makes no appropriation for operating 
or keeping th e canal in repair. The same la\\' di
rects th e Canal to be free after midnight July 1, 
1880. 

If th is decision of the First Comptroll er stands 
as sound, an d Congress does not correct the mat
ter, I anl personall,' liable for the whole $17933.22 
which I have so far expended. 

The \\'isdom of some of our Solons passeth my 
understanding.19 

Congress , however, did not leave Gen
eral Weitzel out on the proverbial limb. It 
provide d funding arrange m ents in the 
Rivers and Harbors Act of 1881 for con
tinued operation of the canal. 

Canal Administration 

At completion of the canal enlargement 
project in 1872 General Weitzel had b een 
ordered to Michigan to direct a similar 
project at the St. Mary's Falls Canal, but 
he retained overall responsibility for the 
Louisville canal , with a deputy, Captain 
Milton B. Adams, Corps of Engineers , in 
immediate charge. Weitzel recommended 
in 1873 that when the United States took 
over op eration of the Louisville canal , 
" the persons should all b e employed dur
ing good behavior, for it will work serious 
if not fatal injury to the best interests of 
comm erce if experienced men are not con
tinually employed on the work especially 
in opening and closing these enormous 
gates." H e was given authority to appoint 
the Louisvill e canal staff in 1874, and he 
retained most of the company personnel 
previously employed and selected his as
s is tan t, Colonel Philip J . Schopp, as 
supe rintenden t. Captain Adams, deputy to 
Gl:'neral Weitze l at the canal, was relieved 
b y Captain Alexander Mackellzie (late r 
Major Ge neral an d Chief of Engineers, 
1905-1908) a t the end of Jul~ , 1874; Cap-
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tain Mackenzie had immediate charge of 
the canal until November 22, 1877, when 
relieved by Captain A. Nesbitt Lee, who 
died of a stroke at the project on October 
31, 1879. Because no junior officer was 
then available for assignment, Superin
tendent Philip J. Schopp was assigned full 
responsibility for the canal under General 
Weitzel's orders.20 

Dam at the Falls 

In his report on the improvement of the 
Falls of the Ohio in 1868, General Weitzel 
recomm e nde d construction of a dam 
across the Falls to increase the depth of 
Louisvill e harbor three feet, prevent boats 
from wrecking on the Falls when seeking 
to enter the canal , increase water depth in 
the canal, and, through an opening in the 
danl at th e h ead of Indiana Chute, in
crease the navigabl e d epth for traffic pas
sing over the Falls instead of through the 
canal. A timber-crib , stone-filled dam -
that is, large timbe r boxes , similar in con
struction to a log-cabin, securely bolted at 
the com ers and filled with irregular run
of-the-quarry ston es - \\'as authorized 
and placed under construction in 1868. In 
1870 an apron dam, running north from 
the entrance of the canal and selving as a 
guide \yall , \\ 'as complete and about a 
third of the cross-river danl was in place. 
But consh'u ction \\'as constantly inter
mpted b~ ' high water and nllla\\'ay barges. 
For example, a barge rammed the coffer
dam protecting the \\ 'nrk area in 1875. de
sh'oyed a hundred feet of the coffer and 
flood ed the \york By the time the coffer
darn was repaired the rin' r \\'as rising and 
no flllther \\ 'ork could be undeltaken until 
the folhl\\ 'ing ye:n,21 

Thl' l'mss-rin'r dmn was completed in 
1881; 2.532 feet long from the head of the 
canal to the Indiana Chute and 210 feet 
from the Indiana Chute to the bank on the 
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Indiana side. Rock was blasted from the 
Indiana Chute to facilitate navigation and 
plans were instituted to install a movable 
metal Boule navigable pass to close the 
Chute at low water and collapse against 
the bottom of the rive r at high-water to 
permit open-channel navigation . Numer
ous modifications, as exp eri ence indi
cated , were made in the dam across the 
Falls until the early twenti e th century, 
when planning to conshuct a new dam at 
the Falls as part of the Ohio Rive r Canal
ization proj ect (it b ecam e Dam No. 41) 
was initiated. 22 

Canal Operation 

In 1874 the Louisville project cons isted 
of a canal about two mil es long and 
eighty-five feet wide, with two bas ins for 
boats to pass when in the canal. It had two 
sets of locks in two different outlets at the 
lower end of the canal. In addition, a dam 
was under conshuction across the cres t of 
th e Falls to provide b e tter n avigation 
through the Indiana Chute. The old lock, 
completed in 1830, was a three-flight 
structure, with an eight and two-third foot 
lift in each of the three chambers; and the 
new lock, completed in 1872, was two
flight, with a fourteen-foot lift in one 
chamber and twelve in the other. Because 
the locks were built in flights , like stair
steps , without intermediary basins , each 
boat has to pass through the entire series 
of three or two chambers b efore another 
could enter, and navigation , consequ ently, 
suffered many delays . G en eral Weitzel 
said in 1879: 

The chambers of the new locks of the Louisville 
and Portland canal are 372 feet long and 80 feet 
wide. There are two lifts of 14 and 12 feet. The 
gates are very heavy. One leaf of the middle ga~es 
weighs over 90 tons. The machinery for operating 
the gates is worked by hand. Yet we have made 29 
lockages in 21V4 hours. 23 

L ockh an d s a t th e L oui sv ill e canal 
necessarily had strong legs and backs , for 
the gates were opened and closed by turn
ing cap stans attach ed to the gates b y 
chains. Lockhands seized handles extend
ing from the capstans and walked and 
push ed in circles to wind the chains on 
the capstans. In 1876 they op ened and 
closed th e gates 8,406 tim es for 1,401 
lockages. In turning th e cap stans an d 
walking from gate to gate, each lockman 
walked about 2,604.85 miles during the 
year, or an average of7.14 miles per day . It 
required five hours, forty-five minutes to 
pass the steamboat Sam Brown an d its tow 
of sixteen coal barges through in six sec
tions on December 3, 1875. On May 27, 
1876, the lock forc e moved four steam
b oats an d forty-six barges transportin g 
800,000 bushels of coal through the locks, 
which was just about the peak of human 
capability. As many as five coal tows with 
up to twenty barges each were frequently 
waiting at the canal for lockage, and prob
lems naturally ensued.24 

Each steamboat captain was , or at least 
thought he was , the king of the river; races 
to the canal were common, brawls were 
frequent, and the lockmen often bore the 
brunt of much ill-humor. In what was a 
vast understatement of the facts, Captain 
A. N. Lee officially reported in 1878 the 
work of the lock force was "often ren
dered very difficult by the conflicting in
terests and opinions of steamboat-men, 
some of whom have, during the past year 
as well as during previous years , ever 
been ready to find fault and conde mn 
without reason, wh en th e d ecision or 
order of the superintendent was not in ac
cordance with their individual opinions 
and for their sp ecial benefit." 25 

Several measures were tak en to 
mechanize lock operation, and attention 
was given to other plans for expediting 
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movement of the burgeoning coal traffic 
through the canal. A telegraph line, later 
replaced by telephone, was installed in 
1876 be tween the head of the canal and 
the locks to permit b etter management of 
traffic entering the canal. General Weitzel 
first suggested purchasing horses to re
place the men turning the capstans, but 
finally installed steam engines to turn the 
capstans with compressed air. The en
gines reduced the time required to open 
the lock gate to three and a half minutes, 
whereas manual operation had required 
up to twenty minutes; they also reduced 
operating costs b y reducing the number of 
personnel necessary for operation. 26 

To further speed lockage through the 
canal, the old three-flight lock was con
verted in 1880 to a two-flight system, with 
each chamber 50 feet wide and 300 feet 
long. But by 1896 few vessels pass ing 
through the canal were small enough to 
use the old lock system, and a movable 
bear-trap dam was placed across the upper 
chamber to flush the canal of mud de
posits and debris , thereby lowering dredg
ing costs. In 1914, when Lock and Dam 
No. 41 was under construction at the Falls , 
as part of the Ohio River slackwater pro
ject, the lock completed by the Louisville 
and Portland Canal Company in 1830 was 
filled and its site was covered with earth 
to provide space for office, power plant, 
and workshop faciliti es. The lock com
pleted in 1872, however, was partially 
preserved throughout all subsequent 
project modifications , and th e fin e 
masonry used in its construction could 
still be viewed at McAlpine Locks and 
Dam in 1975.27 

Canal Politics, 1880-1911 

It could be argued that establishment of 
the Louisville Engineer District, separate 
from all other districts , resulted chiefly 

from th e demand of Superintendent 
Philip J. Schopp that all employees at the 
canal earn their pay. At leas t, it is a fact 
that his des ire to have th e only h ard
working p ersonnel on the job precipitated 
a political imbroglio which caused the res
ignation of one District Engineer, the sta
tioning of a District Engineer at Louisvill e 
with responsibility solely for the Louis
ville District, and the disruption of canal 
management for thirty years. The story of 
politics at the Louisville canal amply illus
trates a problem which afflicted Engineer 
operations, and those of many other fed
eral agencies, throughout the late years 
of the nineteenth century . The problem 
was part of a broad national situation dur
ing the era, involving the conflict between 
the political patronage, or " spoils" system, 
and civil service reform , a problem which 
reached the White House in 1881 with the 
assassination of President James Garfield 
by a disappointed office-seeker. 

After the death of Captain A. N. Lee in 
1879, Superintendent Philip J . Schopp 
had immediate charge of the Louisville 
canal under the general direction of Gen
eral Weitzel, who spent his time chiefly at 
a canal construction project in Michigan . 
Becaus e of ill-health , General Weitzel 
took leave in 1882, and from July 31, to 
September 18, 1882, the Louisville office 
was temporarily in charge of Major Fran
cis U. Farquhar, and then transferred to 
Colonel William E. Merrill , Corps of En
gineers, who had b een in charge of the 
Cincinnati Engineer office since 1870. 
Throughout this period, no Engineer of
ficer was stationed at Louisville and Mr. 
Schopp had local charge of operations. 28 

In the autumn of 1884, Schopp had a 
gang of laborers at work moving stone by 
wheelbarrow up a thirty-foot incline for 
placement in a crib-dam. Sch opp could 
not be at the work site every moment, and, 
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after observing the amount of work com
pleted in his absence, he concluded the 
laborers were loafing on the job. At his 
office, about a quarter-mile from the 
work-site, he picked up a field glass and 
found his suspicion was justified. Schopp 
lectured the men on their short-comings, 
told them they were " not earning their 
money," and threatened to discharge 
them. He did not fire them, but refused to 
rehire them during the next working sea
son and thereby made several enemies 
who went to local politicains with their 
complaint and contacted an attorney.29 

The Democratic administration of Pres
ident Grover Cleveland took office in 
March , 1885, and, in June, O . H. Stratton, 
a Louisville attorney, brought charges 
against Schopp and others of the canal 
management, contending that all canal 
personnel had been Democrats in 1874, 
when the United States took it over, but 
all were Republican in 1885. Schopp was 
specifically charged with the "use of 
money, cigars and liquors at a coffee 
house, adjacent to said old locks to influ
ence and conupt voters at the election in 
1878 to vote the republican ticket. " 30 

The Chief of Engineers ordered an in
vestigation, and Colonel Merrill held an 
inquiry at the Louisville office, with Con
gressman Albert S. Willis , Democrat of 
Louisville and also Chairman of the 
House Committee on Rivers and Harbors , 
present and O. H. Stratton acting as pros
ecutor. Accusations were made by the 
employees Schopp had refused to rehire, 
but Merrill discovered the e lection of 
1878, referred to in the charges, was be
tween two D e mocrats - Republicans 
were not involved - and one of the labor
ers who had been refus ed e mployment on 
"account of laziness" refused to corrobo
rate the stories of th e othe r laborers. Mer
rill exonerated Schopp and other canal 
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employees of all charges.31 

O. H . Stratton, the attorney, who also 
had hopes of finding employment as 
timekeeper on the project, engaged in vit
riolic attacks on Merrill in local newspap
ers . One of his letters , for example, stated 
that Colonel Merrill "cracked his royal of
ficial whip over the heads of his superiors, 
and gloried in the spectacle that he had 
temporarily interred the reform move
ment .. . . Thus our distinguished army 
cuttle fish folded his paternal am1S around 
the Ohio river improvements, and stood 
on the supposed refonn debris , proudly 
waved the banner .. . and shouted 'Big 
Injun, Me!' " Colonel Merrill insisted that 
no man should be appointed to a super
visory post at the Louisville canal \\'ho 
was not an experienced engineer. River 
news reporter Will S. Hays of the Louis
ville Cotlrier-jotlrnal commented: 

It is said that a m an can' t be Superintendent of the 
canal here unl ess he is a scientific, practical en
gineer. That's what's the matter \\ 'ith Ohio li\'er 
improve ments. Fncle Sam wants less "engineer
ing" and more good, hard , horse, common sense, 
and he' ]] save money and ha\'e bette r improve
ments, A teaspoonful of common sense is some
times \\'orth a barre l of scierice,32 

Political pressures in Washington in
creased, and in D ecember , 1885, the 
Chief of Engineers ordered Colonel ~Ier
rill to forward a list of all canal employees 
showing their political affiliation. ~I en'ill 
replied that of th e personnel on duty at the 
canal, who had been on the job since the 
IT ni ted States took m 'er in 187·1. three 
were Democrats and fourteen Republi
cans; of the h,'enty-fi,'e men employed 
after 187·1. six " 'ere Democrats , eighteen 
Republican. and one independent. By 
earl ~ 1886 the word had gotten out that 
Schopp was to be dismissed, and Colonel 
~Ierrill and the Office of the Chief of En
gineers wert:' Hooded " 'ith applications . 
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One interes ting application came from a 
man who claimed he d eserved the job be
cause he was a Democrat and wanted the 
position because it " pays as well as 
dmmming through Arkansas with two or 
three large tmnks." 33 

A Louisville newspap er reported on 
F ebruary 3 , 1886, that Superintendent 
Schopp had been fired and replaced by 
Gene ral Thomas Hart Taylor, a former 
Confederate officer who served as Louis
ville Chief of Police for eleven years, at 
the insistence of Kentucky Governor Si
mon B. Buckner, a Democrat and also a 
form er Confederate G e n eral. Colonel 
Merrill was not informed of the Taylor ap
pointment until after the news appeared 
in the paper. Merrill angril y wrote the 
Chief of Engineers that, although he knew 
General Taylor pe rsonally and liked him, 
Taylor was not an engineer and was not 
competent for the position: 

Inasm uch as the Deprutmen t has orde red me to 
appoint as my chie f assistan t on thi s great work a 
ge ntl eman wh om I consider incompe tent, and a 
du e rega rd for my reputa ti on as an Engineer, 
compels me to request th at I be re lieved fro m the 
charge of th e Loui sville and Portland Canal. 34 

A few days later, Colonel Merrill re
ce iv e d an application from Mr. J. P . 
Claybrook for the position of assistant to 
General Taylor. Merrill advised Clay
brook that if he wanted a job h e should do 
as others had done and "get it through 
politicians." Claybrook accepted th e good 
advice and got the position he wanted. 
Colonel Merrill was relieved from com
mand of the Louisville office as requested 
on March 15, 1886, by Major Amos Stick
ney, but Merrill retained charge of the 
Cincinnati Engineer office and employed 
Schopp in that district. Whereas General 
Weitzel had charge of two watelways pro
jects , th e Louisville canal and th e St. 
Mary's Falls canal, and Colonel Merrill 

concurrently directed th e Louisville and 
Cincinnati offices, Major Stickn ey had 
charge only of the Louisville office and 
established his headquarters in downtown 
Loui svi lle. H e was s till in ch arge a t 
Louisville when Engineer Districts and 
Divisions were formally es tab lished in 
1888, and technically was the first Louis
ville District Engineer.35 

Congressman Albert Willis of Louisville 
continued to exert his political influ ence 
in Washin gton to get D e mocrats ap 
pointed to th e Louisville canal. H e wrote 
the Secretary of War in 1886, complaining 
that Major Stickney was just as obs tinate 
as hi s pre d ecesso r about p e rso nn e l 
changes at the canal and reminding the 
Secre tary that "just prior to m~' departure 
from Washington you will recollect that 
the removal of offensive partisans from the 
Louisville and Portland Canal was dete r
mined upon and that it would be don e on 
your return to Washington." It is not clear 
that this pressure had any great effect, 
however, on canal management. 3S 

After the Republican administration of 
Pres ident Benjamin Harrison took office 
in 1889, Major Stickney dec ided to rid the 
canal of Supe rintendent Th omas H . 
Taylor, who, in the opinion of Stickney, 
had upset the entire canal work force by 
creating the impress ion that h e would re
place them with his friends. Stickney re
commended disp ens ing with the positions 
of Canal Superintendent and Assistant 
Superintendent and substituting the posi
tions of Master Lock Manager and D eputy 
Lock Manager. H olders of the two new 
positions would have only the duties of 
supervis ing canal operation, whil e all con
struction and other duti es requiring en
gineering abilities would be performed by 
United States Assistant Engineers (a titl e 
used to refer to any civil engineer em
ployed b y the Corps). The Chief approved 
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this arrangement, Superintendent Taylor 
and his assistant resigned, William M. 
Ekin and J. A. Needy were appointed to 
the new positions; and U. S. Assistant En
gineer Robert R. Jones took over construc
tion and engineering functions at the 
canal and Assistant Engineer Granville W. 
Shaw was assigned responsibility for 
open-river improvements over the Falls.37 

But the new arrangement did not work 
quite as well as Major Stickney had ex
pected. Robert R. Jones, because he hired 
most temporary labor employed on the 
project, soon was attacked for "hiring 
democrats and ex-confederate soldiers to 
perform the work on said canal to the ex
clusion of ex-federal soldiers and republi
cans who have done good service for their 
party." A flood of petitions descended on 
the Republican President, Benjamin Har
rison, and the War Department, claiming 
that Jones was a South Carolina Democrat, 
and that he and canal employees had tom 
down the campaign posters of Harrison 
and stamped on them, or merely daubed 
them with mud. One letter to the Presi
dent baldly claimed that "To the victors, 
belong the spoils ," and asserted : 

Mr. Cleveland appointe d Gen' l Taylor, a rebel, 
as superintendent and no ki ck was made. Since 
Cleve land left office the same cro\\·d has been 
running the canal. All the lead ers of the Republi
can party in Loui svill e, Ne\\' Albany and Jeffer
sonville want ~Ir. Jones removed.3a 

The District Engineer investigated and 
reported that R. R. Jones was aNew Jersey 
Republican, that only a few canal em
ployees were Democrats , and suggested, 
doubtless with tongue-in-cheek, that these 
employees ought to be left on the job 
where they might be converted 1)\· the 
Republican majority. He complain~d to 
the Chief that politics was intelfering with 
more important duti es and represented ef
forts of local politicians to secure control 
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of appointments at the canal. But the Sec
retary of War ordered the dismissal of R. 
R. Jones and William Ekin, the Lock Man
ager, and the employment of Hart Vance 
and Josephus W. Pell, both "good" Re
publicans. Colonel 1\lerrill employed 
Jones in the Cincinnati District, and Jones 
had immediate charge of the Ohio River 
slackwater survey of 1911-1914 and be
came Cincinnati District Engineer in 
1917. He wrote many valuable accounts of 
the early history of the Ohio Valley and 
early waterways projects in the region.39 

At the appointment of Vance and Pell, 
the District Engineer at Louisville ten
dered his resignation because of their 
"highly prejucicial" character, but it was 
not accepted. In 1892, however, there was 
another election and another change in 
the national administration . Democrat 
Grover Cleveland again took office, and 
the District Engineer removed Hart 
Vance and J. W. Pell and did riot rem I 
their positions ; instead, he arranged the 
appointment of Lieutenant Hiram ~1. 
Chittenden, Corps of Engineers , as his 
deputy and assigned the previous duties 
of Vance and Pell to the Lieutenant. The 
ne\\' administration ",as flooded " 'ith peti
tions from navigation interests in the Ohio 
Valley requesting that the Louisville canal 
be placed under ci\·il selvice laws to pre
vent the appointment of incompetents for 
political reasons. This was done in 1896, 
but before it was accomplished a good 
Democrat, Eugene 1\1. Terry, \\'as ap
pointed 1\laster Lock J\lanager.4o 

The 1\laster Lock 1\lanager had oc
cupied a govemment-t)\\,ned house at the 
canal prior to 1893, ,,·hen Lieutenant 
Hiram 1\1. Chittenden moved into it. 1\1r. 
Terry. the ne'" Lock 1\lanager demanded 
occupany of tl1e house as part of his com
pensation, and the SecretaIY of War or
dered Lieutenant Chittenden, by then the 
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District Engineer, to vacate the premises 
for the use of Mr. Terry. Chittenden 
sought and received reassignment. He 
surveyed a canal in Ohio, then went west 
to direct projects on the Upper Missouri 
River and administer the development of 
Yellowstone National Park; he became an 
unusually prolific author and historian and 
became the Corps' earliest proponent of 
federal flood control projects and mul
tipurpose water resource development.41 

Politics continued as usual at the Louis
ville canal. In 1897 the Republican ad
ministration of President William Mc
Kinley succeeded the second Cleveland 
administration, and Mr. Terry, Democrat, 
went the way of all previous Lock Man
agers. The Republican administration 
agreed to the abolition of the positions of 
Master and Deputy Lock Manager, but ar
ranged the reappointment ofJosephus W. 
Pell, Republican leader of the Louisville 
post of the Grand Army of the Republic 
(Union Civil War veteran organization), to 
the canal as Assistant Traffic Manager 
(there was no Traffic Manager) in 1897. 
Civil service regulations had been ex
tended to canal personnel in 1896, and 
under these laws Mr. Pell remained at his 
post until his retirement in 1920.42 

Political efforts to control patronage at 
the Louisville canal persisted throughout 
the first decade of the twentieth century, 
and the standard rule was that the Louis
ville District Engineer first cleared any 
change in canal staff with the Secretary of 
War. Operations at the canal during that 
period were directed chiefly by Assistant 
Engineers J. H. Casey and Granville W. 
Shaw. There were several efforts to obtain 
their removal but none were successful.43 

In 1911 Senator William Bradley of 
Kentucky, a fonner Governor of the state, 
sought to arrange an appointment at the 
canal of a new Master Lock Manager; 

there had been none for over a decade. 
The District Engineer and the Chief of 
Engineers made a complete report on the 
long history of politics at the canal, exp
lained that the position of Master Lock 
Manager had been a "source of constant 
trouble and contention from the time of its 
creation," and carried high pay for nomi
nal services. Reestablishment of the posi
tion was, in their opinion, unn ecessary 
and would " upset the present good or
ganization and invite a return of former 
troubles ."44 

President William H . Taft, a fOlmer Sec
retary of War with intimate knowl edge of 
the problems created by the patronage 
system, read the lengthy report and re
turned it with a notation for the attention 
of the Secretary of War: 

Don't wony about the maste r lock manager, I 
am not going to reestablish an office like that. 45 

Summary 

The tax on commerce charged by the 
canal company prior to 1874 was indeed 
onerous, but the canal corporation was 
free of the influences of local politics. The 
conversion of the Louisville canal to a 
federal project in 1874 subjected the man
agement of the canal to patronage politics 
at its very worst - politics so rife that it 
seriously interfered with proper administ
ration and operation of the project. Patron
age problems were common on many En
gineer projects during the last quarter of 
the nineteenth century. The extension of 
civil service regulations to the Louisville 
canal, as to other Engineer installations, 
was beneficial both to Engineer personnel 
and to the proper administration of 
waterways projects. 

Politics ideally expresses the will of the 
sovereign of the United States - its citi
zens - and the modern Corps of En-
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gineers takes considerable pride in its re
sponsiveness to the needs of Americans, 
as expressed at open public hearings and 
through elected representatives. Major 
General Lytle Brown, Chief of Engineers, 
1929-1933, who had been Louisville Dis
trict Engineer when President Taft finally 
closed the book on patronage at the 
Louisville canal , summarized the En
gineers' position on the subject of politics 
in 1935: 

It may be said with equal truth that politics may 
furth e r the adoption of a project, and may prevent 
it. Furthe In1ore, as may be claimed without dis
turbing the equanimity of a citizen or hi s faith in 
hi s gove rnm ent, politi cs is involved in eve rything 
that affects the we lfare of the p eople of the Repub
lic. Otherwi se the re would be no democrati c prin
ciple in gove rnment. 46 

But the story of the struggle of the early 
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District Engineers with patronage politics 
should not obscure the major develop
ments at the canal during that era. Though 
the passenger-freight business of the 
steamboat packets , for which the canal 
was originally designed, dwindled during 
the last quarter of the nineteenth century, 
use of the river as a medium for economi
cal transportation of bulky, low-value in
dustrial materials was increasing, and the 
barge-towing system placed new burdens 
on the Louisville canal. Through con
tinued mechanization and modification of 
the canal project, the early Louisville Dis
trict Engineers and their staffs accom
plished sbstantial improvement in han
dling the new traffic, in spite of meager 
funding policies and rampant political in
terference. 
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CHAPTER IX: TRIBUTARY STREAM PROJECTS , 1835-1900 

The pioneers took care to locate settle
ments on or near a navigable stream, and 
they considered any stream which would 
float a boat at high water navigable, 
though in dry seasons it might have 
scarcely enough water to float a toothpick. 
The virgin lands were fertile, the settlers 
productive, and surplus agricultural pro
duce was transported on many Ohio Val
ley waterways before the end of the e igh
teenth centmy. One of the earliest aids to 
waterborne commerce was the enactment 
of state legislation to resolve the first 
water users conflict, between the pioneer 
navigators and the mill-own e rs who 
sought to develop water power. Many, if 
not most, of the streams of Kentucky and 
Indiana in the Louisville Engineer Dis
trict were declared legally navigable to 
prevent their obstruction by mill dams .1 

After the advent of the steamboat, pub
lic support developed for improving 
navigation on several streams tributalY to 
the Lower Ohio, and, with the aid of Army 
Engineers loaned by the United States to 
perform surveys, a few Ohio River 
tributaries were improved for navigation 
by state governments and state-chartered 
private corporations. Congress seldom au
thorized federal projects for the improve
ment of streams tributary to the Ohio prior 
to 1865, but the deterioration of navigation 
on state projects and unimproved water
ways, plus increased public and political 
support for federal civil works, brought 
appropriations for tributary streams in the 
postwar years. And small indeed was the 
stream which was not improved, or at least 
surveyed, with federal funds in the last 
decades of the nineteenth century. So 
many projects were authorized and par
tially funded on dimunitive streams by 
Congress during this era that the rivers 

and harbors bills earned the apparently 
well-deserved sobriquet "pork barrel." 

General Godfrey Weitze l , Louisville 
District Engineer, summarized tl1 e prob
lem faced by Congress in 1878: 

Our countJy is so large th at if Congress were to 
appropriate annuall y all that is asked for by th e 
offi cer in ch arge of the pu blic improvemen ts of th e 
countlY, th e amount of the bill would be so large 
that it would raise a storm of indignati on a ll o"e r 
the countJy. 

If, to avoid thi s, an attempt shou Id be made to 
c lassify th e works according the the ir impOliance 
and thus comple te th em in the ir ord er in a prompt 
and economi cal manne r, cany ing the annual ex· 
penditures for thi s purpose at a sum which would 
not be objected to by the body of tax-pa~ · ("fs. such 
an attempt would be a total failure in Congress. 
F or it would be impossible to convince th t" peopl .. 
of one section th at th e re was anr public work in 
any oth e r more important than that in th e ir own. 

So Congress must do the best under the circum
stan ces, and try to give every section its just share. 
The result is that all of our large public imp rove
ments are carried on more slowly and at greate r 
exp ence than public works in othe r countIi es, or 
large works in this countiy conducted by corpora
tions or companies. 2 

In addition to the Falls of the Ohio proj
ect, General Weitzel was assigned respon
sibility in 1867 and 1870 for surveys and 
projects on the Tennessee, Wabash, and 
Cumberland rivers. The Cumberland
Tennessee rivers projects were transfer
red to th e Chattanooga-Nashville En
gineer District in 1871, but th e Wabash 
remained the responsibility of the Louis
ville District. Work on other tributaries of 
the Lower Ohio were at first the responsi
bility of the Cincinnati Engineer dish·ict, 
but they also eventually became part of 
the mission of the Louisville District; and 
tributary projects constituted a major part 
of the Dis tri ct program in th e l ate 
nineteenth century. Th e three largest 
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tributary stream s in the Louisvill e En
gineer District are the Wabash , Green , 
and Kentucky rivers , and projects for the 
improve m e nt of navi gation on those 
streams are an integral part of the history 
of the District. 

Early Nav igatio n Proj ects on the " 'abash , 
1822-1860 

American Indians and Freanch traders 
commonly traveled the Wabash as a con
necting route b etween th e Great Lakes 
and the Ohio and ~lis s i ss ippi valle ys. 
Thomas Hutchins and George \Yashing
ton , amon g o th e rs , r ecognize d th e 
stra tegic and commercial importance of 
the Wabash and the hea\'il y-tra\'eled p or
tages b etween it and the streams ,,·hich 
fl ow into th e Great Lakes . During the 
Revolution George Rogers Clark won con
h'ol of the Wabash Valley for the United 
States from a British amlY from D etroit 
which crossed the pOltage and descended 
the Wabash to Vincennes .3 

From the earlies t days of settl ement in 
the Wabash Valley, the pioneers sent their 
produce to market via the Wabash and its 
tributaries. In the spring of 1826, 152 flat
boats passed Vincennes bound for :\ e \\' 

Orleans, transp orting such commodities as 
250,000 bushels of com, 2500 h ead of cat
tl e, 3600 \'enison hams, and oth er farm 
produce. During th e 1830s and 1840s, 
over a thousand flatb oats annually na\'j
gated th e Wabash on the \\'a\, to market 
and fl a tb oa t con s tru c ti on b e cam e a 
specialized industry in th e vall e \'. Keel
boats, in great numbers, carried in' mos t of 
the upstream trade until after 1823 \\'h en 
the steamboat Fl orence first reached T erre 
Haute. In 1825 the first steamboat reach ed 
Lafayette ; and in 1834 the ReJlII1J/i C' (J 1/ a r
rived at LoganspOli, though it had to be 
towed h~ ' oxen to make th e \'oyage . At 
hi gh watt' r, s teamboats Ila\'i.l..!:ated SlI ch 
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Wabash tributaries as the Vermilion River 
(up to Danville, Illionis), the east fork of 
the White River (to Peters burgh, Indiana), 
and in 1831 the General Hanna steamed 
up the White River to Indianapolis.4 

Wate rborne commerce on the Wabash 
thrived , in the abs ence of other com 'e
nient transp ortation facilities, and citizens 
became interested in projects to improve 
navigation at an early date. In 1822, In
di ana and Illinois appointed William 
Polke and Thomas S. Hinde to survey the 
Wabash and plan its imprO\'ement. They 
recommended clearing a channel through 
shoals "at least :2l feet wide and three feet 
deep for the passage of K e'" Orleans keel 
boats; and 30 feet " 'ide to admit Steam
boats through" and construction of a canal 
around Grand Rapids, or the "Falls of the 
Wabash ," a fe,,' miles b elow Vincennes. 
Bu t th e ir recomm endation s \\' ere not 
implem ented .5 

C on gress auth orized a survey of the 
Wabash in 1828, \\'hich \\'as completed by 
Capta in J ohn L. Smith , C orps of En
gineers, and his ass istant John 1(. Graham 
in 1829. They examined the Wabash from 
its m outh to L ogansp ort, Indiana. and 
Captain Smith recommended the authori
zati on of a slack-\\' a ter project with a 
minimum na\'igable d epth of 2 ~'~ fee t 
bela\\' \ 'incennes and 1 Vi feet abow. The 
project im'olved the construction of low 
timb e r- crib , s ton e -fille d dam s b e lo\\' 
sh oals , with ll1o\'able " slu ice" gates , in
stead of locks. in each dam for the pass;lgt:' 
of h·affic. Initial cos ts \\'e re es timated at 
$65,094.:29.6 

Th e Indiana leg is lature resoh 'ed in 
1833 that th e Wabash and " 'hite rin'rs 
" 'cre " rcs e rved national streams," serYing 
as outle ts to market for a large p opulation, 
and as such dest' lyed til e aid of tile United 
States. Congn-' ss e nacted a bill in 1834 
,,·hich \\' Oldd h;n e pw\'ided $20,000 to 
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commence construction of the slackwater 
project recommended by Captain Smith, 
but President Andrew Jackson vetoed it 
on the grounds that it was "extravagant" 
and the Wabash River lacked a port of 
enby.7 This veto had far-reaching conse
quences for navigation on the Wabash. 
The financial resources of Indiana were 
tied up in disastrous canal projects and the 
state never adopted effective measures for 
improving navigation on the Wabash. Be
cause of the dangers and delays attending 
navigation of the unimproved river, com
merce switched to roads and railroads as 
soon as they were available. By the time 
federal projects on the Wabash com
menced it was too late to revive water
ways traffic on the Wabash to any appreci 
able extent. 

The only pre-Civil War improvement of 
navigation on the Wabash of value was 
comp leted by a private company, the 
Wabash Navigation Company, chartered 
by Indiana in 1844. The company was au
thorized to improve the river and charge 
tolls for its use; no general improvements 
were undertaken however, but the com
pany did complete a lock and dam at the 
worst obstruction , the Grand Rapids 
shoals . David Burr and Sylvanus Lothrop, 
civil engineers, designed and supervised 
construction of the lock and dam, which 
consisted of a 210- by 52-foot lock and a 
1,030-foot long, 57-foot wide, 10-foot high 
dam. The gradient of the Falls at Grand 
Rapids was about ten feet in a distance of 
700 feet, and the lock had a lift of about 
twelve feet. The timber-crib structure was 
completed in 1849, at initial costs of 
$70000 and in its first five months of op
eration locked through 245 steamboats. 8 

Federal Projects on the Wabash , 
1870-1900 

Congress ordered a survey of the 

Wabash in 1870, and General Godfrey 
Weitzel appointed Frederick Stein, assis
tant engineer, as chief of survey. Stein ex
amined the Wabash from its conjun9tion 
with the Salamonie River to its mouth . H e 
noted that, because of obstructions in the 
river and the disintegration of th e lock and 
dam at Grand Rapids , commerce on th e 
river was diminishing, and recomm ended 
reconstruction of the Grand Rapids proj
ect, snag-clearance and dredging, and var
ious other improvements on the Wabash 
up to Lafaye tte, Indiana, to restore a 
navigable channel, stimulate the return of 
pre-Civil War traffic , and p ermit de
velopment of mineral resources. General 
Weitzel concurred with these gent'ral rec
ommendations ; and Congress made its 
first appropriation for the Wabash River in 
1872.9 

Mr. Stein, as superintendent of the 
project, made some progress in removing 
accumulated d ebris and snags and clos
ing secondary channels with dams in the 
1870s; however, the work was often in
terrupted by mishap. In 1872, for exam
ple, a smallpox epidemic broke out 
aboard the Engineer fleet and " the crews 
ran off'; in 1879 malaria caused the death 
of several workers and forced suspension 
of operations; and, because of the alluvial 
character of the banks of the Lower 
Wabash , a number of the timber-crib 
structures built to close channels were 
breached and washed out. 10 

The improvement of the Wabash was 
assigned to a special Engineer District 
established at Indianapolis , under the 
command of Major Jared A. Smith of the 
Corps , in 1877. The reason for the estab
lishment of the special District is not 
clear; however, it is suspected that there 
was political pressure from Indianapolis 
interests who wanted a navigation project 
on the White River to compete with rail-
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roads. Major Smith insp ected th e Wabash 
and found a substantial comm erce in ag
ricultural p roduce b elow Grand Rapids 
but only two steamboats op erating above 
that p oin t. The value of furth er improve
ments on the Upper Wab ash were, in his 
opin ion , a " matter of conjecture ." On the 
other hand, he also examined navigation 
on the White River, from Indianap olis to 
th e Wab as h , and found it to b e " th e 
natural outlet to a wonderfully produc
tive p orti on of the State." ll 

Con gress funded a project to remove 
sn ags, bl as t a navigable ch ann el , and 
cons truct spur-dikes on the White River 
in 1879, and Major Smith directed active 
work for a few years. Th e project did 
stimulate a little traffic; by 1887 three 
steamb oats were plying the White River, 
transp orting chiefly grain and lumber. 
Major Smith rep orte d that despite the 
small am ount of commerce on the White, 
the project had more than paid for itself 
b ecause railroads had reduced rates to 
th e region to meet p otential waterways 
comp etition. 1 2 Th e use of waterways as 
regulators of railroad rates was a feature 
common to many late nineteenth-century 
project rati onales, and reductions in re
gional railroad rates were listed as " Ef
fects of Improvement" in the Annual Re
port of the Chief of Engineers until 1932. 

Th e Indi an apolis En gineer Distri ct 
closed in 1885, and the Wabash-White 
River p rojects were transferred back to 
th e Loui sville District, which terminated 
the Wabash project ab ove Grand Rapids 
until the lock and dam, funded in 1885, 
was completed at Grand Rap ids to op en 
the Upp er Wabash to through navigation . 
Th e Grand Rapids lock and dam project 
was a monum ental case of " too little, too 
late. " Wh en th e p roject, with a stone
masonry lock, lock-gates of white oak. 
and a timb er-crib dam, opened to naviga-
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tion in 1894, Wabash River commerce 
was d ead. In its first year of operation, 
Grand Rapids L ock served two steam
boats plus assorted houseboats and skiffs. 
The Assistant Engineer in charge of the 
project said: 

The cause of this lack of river traffic is not dif
ficult to find . The Wabash improvements were 
begun by a joint commission of the States of Il
linois and Indiana at an early day, before rail
ways were known, or their great carrying power 
und ers tood, and wh en river traffic was the sole 
mod e of tran sportati on . But since then a vast 
ne twork of railways have crossed th e entire 
Wabash Vall ey between Te rre H aute and the 
mouth of Wabash River. Eight great through 
lines of rai lway cross thi s streanl between Terre 
Hau te and its mou th .'3 

At the turn of the century, the Louis
ville District Engine er reported that if 
th e improve m e nt of th e Wab as h for 
navigation \vere to b e continued , "a com
preh ensive and correct survey of the river 
is prerequisite to the preparation of an 
intelligent project and estimate for the 
systematic improvem ent of the river. " In 
1903 the District recomm ended a six-foot 
slackwater p roject for the Lower Wabash 
up to Vin cennes, cons isting of eleven 
locks and dams at cos ts of three and a half 
million dollars. Studies of the economic 
structure an d transp ortation needs of the 
Wab as h Vall e y th e n indicate d that a 
thriving waterborne commerce, particu
larly coal-barging, would utilize the proj
ect if constructed . But the Board of En
gineers for RiYe rs and H arb ors, in line 
with reordered priority calling for com
pletion of projects already underway. re
jected th e prop osed slack\\'ater project for 
the Wabash , stating that no new projects 
would b e unde rtake n on Ohio River 
tributaries until the slacbyate r project on 
th e Ohio was completed . No slackwater 
project on the Wabash was eye r com
pleted , th ough one was still under con-
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sideration in 1975.14 

Early Navigation Projects on Green 
Rica, 1828-1842 

The first American pioneers to settle in 
the Green River Valley used the river and 
its tributaries to send produce in flatboats 
to New Orleans , but Evansville, Indiana, 
on th e Ohio just below th e mouth of the 
Green, eventually became the marketing 
center for Green River commerce. Dur
ing much of the nineteenth and for sev
e ral d ecades in the twentieth cenhny, the 
Green River Valley supplied Evansville 
saw mills and wood-working plants with 
timber; Evansville claimed in 1898 to be 
th e larges t hardwood manufacturing 
center in th e world. Logs cut on the 
Green River or its tributari es in July, 
were allo\\"ed to dry until winter, then 
pinn ed together with woode n p egs in 
rafts and float$ down to Evansville. 15 

The steamboat McLean was the first to 
reach Bowling Green in 1828, and it was 
follow ed by other boats at each high 
water. In 1828 also, Kentucky es tablished 
a Board ofInternal Improvements, which 
reques ted th e loan of United States Army 
Engineers for surveys of streams in Ken
tu cky. Lieutenant William Turnbull and 
Li e u tenant Campbell Graham , Topo
graphical Engineers , sUlveyed the Green 
River in 1828 and turned the results over 
to th e state Board. As part of its state- \\'ide 
intern a l improv em ents program, Ke n
tucky authorized developm ent of a slack
water project to improve navigation up 
th e Gre en and Barre n rivers to Bo\d
in g Green in 1833, and employed an ex
p erienced civil e ngin eer, General Abn e r 
LaL'ock, fOrl1H'f Congressman and Senator 
of P enn sy lv ania and e n gine e r on the 
Penn sylvania canal sys tem, to locate tlll' 
locks and dams. Th e Green-Barrell Rivl'r 
project was th e first improvemen t (If its 
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kind in the United States, and canal en
gineers were the men with the most 
closely related experience. (As previ
ously mentioned, construction of a 
slackwater project became known as a 
"canalization" project; that is , to make 
like a canal.)16 

William B. Foster, also a Pennsylvania 
canal e ngineer , was first resident en
gineer in charge of construction, but be
cause of ill-health he resigned in early 
1835 and the project was completed 
under the direction of Alonzo Livemlore, 
another P ennsylvania canal engineer re
commended by General Lacock. Con
struction of Locks and Dams Nos . 1 and 2 
\yas unde rway when Livermore took 
over; however, LivernlOre modified their 
d es igns to increas e lock chamber dimen
sions to 160 feet long by 36 feet \\'ide. He 
selected the sites of nyo more locks and 
dams on the Green (Nos. 3 and -1) and one 
on the Barren (No.1) to establish 175 
miles of s ix-foot slackwater navigation 
from the mouth of the Green up to Bowl
ing Green on th e Barren. The locks " 'ere 
constructed, under conb'act, of sandstone 
masonry laid in Louis\'ill e hydraulic ce
m ent (except 1'\ 0. :2 \\'hi ch \\ 'as laid in 
common lim e), T o ll\'e rcome a g1'adient of 
78 feet in 175 miles. the locb <l\'eraged 
fifte en and a half feet of lift. The dams 
\\ 'ere timbe r-crib, rock-filled structures. 
with masonry abuhl1ents .17 

Se\'eral conb'actors fail ed on tlle proj
ec t, and o th e r proble ms \\ 'eH' exp eri
enced - chi e fly resultin g from poor 
foundation condition.'> and damages to 
comple ted \\ 'nrk b;, Hoods, :\ flo od in 
1840, for exampl e, breached an abuhnent 
of Lock and Dam No.3 and ccuried <1\\, .lY 

tlw lo\\cr lock-gates. Exclusin' of the 
costs of snag- remo\'al and general chan
ne l L,Il'<lr<lll ce, initial construction costs 
<lggregated $780,000 - about $10,000 per 
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foot of lock-lift. This cost was about triple 
the original cost estimates; howeve r, th e 
first estimates were for smaller locks and 
lesser-quality materials and did not pro
vide for such contingencies as the costs of 
repairing flood damages . IS 

Though the project was not entirely 
completed in 1841 , the steamboat 
Sandusky locked through to Bowling 
Green late in the year, thereby clearly 
demonstrating, one contemporary ob
server said, that "the removal of the ob
structions to the navigation of all the 
great rivers of the West is practicable." 
Over $2,000 in tolls were collected dur
ing the first year of operation and fears 
that the project would form a health 
hazard and would be a waste of money 
were dissipated. Residents of the Green 
Valley readily acknowledged the "advan
tages derived from a perpetual line of the 
finest water navigation in the world ." 
Regular steamboat trade between Evans
ville and Bowling Green was inaugu
rated; citizens of Bowling Green con
structed a six-story warehouse at the river 
and a mule-powered railroad to connect 
the landing with the business section; 
and the project provided a substantial 
economic boost to the commercial de
velopment of the region. 19 

Free Navigation on the Barren and 
Green, 1865-1890 

The navigation structures on the Green 
and Barren rivers were damaged and 
their maintenance was neglected during 
the Civil War and in 1868, rather than 
expend the fu~ds necessary to repair the 
project, the state legislature leased the 
works to the Green and Barren River 
Navigation Company, an organization of 
bankers, attorneys , and steamboatmen 
led by W. S. Vanmeter, the steamboat 

captain who had obstructed Lock No.3 
for the Confederacy in 1862. Th e com
pany operated the project, opened min es 
and entered other business, and ran its 
own steamboats, the Euonsville and the 
Bowling Green. Since company-owned 
vessels paid no tolls , the company soon 
drove competition from the river and es
tablished a de facto monopoly.20 

Opposition to the monopoly soon de
veloped, and it had very influential lead
ership in the person of Gen eral Don Car
los Buell, form er Union G eneral who set
tled in th e Green Valley (at Airdrie, 
Muhlenburg County) after the war, 
opened coal mines , and b egan shipping 
coal down river to Memphis in late 1865. 
His business grew until 1868, when th e 
navigation company took over the project 
and, with its toll-free privileges, under
sold him and drove him from the marke t. 
General Buell led a campaign to end the 
company monopoly and free the river of 
tolls . When his efforts failed in the state 
legislature, he took the case to Congress, 
contending: 

If the claim of Green Rive r to the care of th e 
Governm e nt as a public avenue rested on no
thing but the exp ressive fact that at one period in 
our civil war th e slackwate r navigati on served as 
a valuable channe l of supplies for a Union army 
at a c ritical mom ent when all other lines fail ed , 
the questi on might properly be dismissed . But 
the ordinary trade of the Green Rive r country has 
been re latively large from th e earli est settl em e nt, 
and the magnitude of its undevelope d resources 
expecially in min e ral s , d e m a nd s for it th e 
faciliti es of an extended inters tate commerce.21 

General Buell's complaint that th e 
company rested " like an incubus on the 
destinies of the Green River Valley" 
brought Congressional action in 1879: An 
investigation was ordered, and the Corps 
of Engineers reported that tolls on the 
Green and Barren rivers were excessive 
and that a monopoly did exist. Congress 
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directed the Corps to ascertain the steps 
necessary for federal purchase and toll
free operation of the project, and a special 
Board of Engineers convened at Bowling 
Green in 1886. The Board conferred with 
directors of the company, inspected the 
project , reported that an injurious 
monopoly did exist, and recommended 
"in justice to the country tributary to the 
Green and Barren rivers , the present ob
structive tax on its commerce should be 
removed. " The Kentucky legislature 
ceded its rights to the project to the 
United States in 1886, and Congress pur
chased the company franchise for 
$135,000 in 1888.22 

Lock No.3, the one most heavily dam
aged during the war, collapsed in 1887; 
other locks were in poor condition; the 
channel was littered with snags; and 
through navigation on the river had been 
suspended when the United States took 
over the project. Lieutenant William L. 
" Goliath " Sibert, Corps of Engineers , 
was assigned the duty of reopening the 
river to navigation . Sibert, a physically 
large man, had roomed at the Point with 
diminutive David Gaillard - hence 
Sibert's nickname " Goliath ." His work 
on the Green and Barren river project 
was his first civil works experience and it 
laun ch e d him on a distinguish ed en
gineering career which took him around 
the world, but h e was to call the Green 
Rive r Country home ever afterwards. 
Sibert es tablish ed an Engineer office at 
Bowling Green, arranged construction of 
th e snag-boat William Preston Dix to 
clear th e Green River of snags, and ini
tiated an emergency reconstruction of 
Lock No. 3 to reopen the river. 23 

Diffi culti es were expe ri e n ce d in 
pumping water out of the cofferdam at 
Lock No.3 in 1889, and in 1890 Lieuten
ant Sibert called in a waterways e n-
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gineering expert, Benjamin F. Thomas, 
U . S . Assistant Engineer on the Big 
Sandy River , who got the cofferdam 
pumped out in ten days , put in the new 
masonry, and opened the lock to naviga
tion on November 10, 1890. Residents of 
the Green Valley were "jubilant" and 
hundreds gathered at the river to see the 
first boat pass through toll-free. General 
Buell reopened his coal mines , the 
timber-rafting business increased, and, 
because the boats could transport com
modities at about half the prevailing rail 
rates , railroads reduced rates to meet the 
competition. Commerce on the river 
quadrupled - as many as sixteen steam
boats soon plied the waterway regularly. 
The editor of the Calhoon , Kentucky, 
Constitution wrote in 1890: 

It is very observable that since Green river has 
been made free to all ,,-h o d esire to run any kind 
of craft upon its waters, comme rcial affai rs are 
ass umin g large r proportions; new farms are 
be ing opened, an d various kinds of manufactur
ing establi shments are springing up along its 
course_ 24 

Rough River Projec t 

The success attending the repair and 
toll-free operation of the Green River 
project stimulated support for extending 
the slackwater system. Of special interest 
was the project constructed on the Rough 
River to furnish slack\yater from the con
flu ence of the Rough with the Green up 
to th e town of Hartford, Kentucky - it 
was th e first river lock consb'ucted en
tire l~ - of monolithi c concrete in the 
United States . 

A Ke ntu cky state engineer had sur
veyed the Rough Ri,-er in 1836 and rec
ommended a slackwate r system for the 
stream to pennit deyelopment of timber 
and min e ral resources, but it was not 
done. In 1856 the Rough Creek Na\'iga
tion and t\lanufacturing Company was 
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incorporated; shortly after the Civil War 
it constructed a crude lock and dam about 
eight miles from the mouth of the Rou gh 
and a regular steamboat h'affi c developed 
up to Hartford. The trade ended , how
ever, when th e Green Rive r company 
imposed tolls and the Rough Creek com
pany abandoned its lock and dam. 25 

Congress authorized a project to rees
tablish traffic on the Rough River in 1890. 
Trees were cleared from the banks , snags 
removed from the channel, and construc
tion of a new lock and dam, near the site 
of the old one, commenced, under the di
rection of Assistant Engineer William M. 
Hall. Hall later directed the construction 
of sixteen locks and dams on th e Upper 
Ohio River, and implemented a number 
of novel waterways engineering meth
ods, such as those for anchoring concrete 
structures to foundation rock and for drill
ing cores from substrata to ascertain 
foundation conditions. Plans for th e 
Rough River lock called for the us e of 
common stone masonry in construction, 
but bids for furnishing cut-stone were ex
cessive because of limited access to the 
project site, and Hall recommended the 
substitution of concrete of " imported 
Portland cement." The Chief of En
gineers approved in 1895, and construc
tion of the concrete lock, with chamber 
dimensions of 27 feet width , 123 feet 
length, and 9 feet lift, was completed in 
1896, at a cost of $85,000. 26 

In 1899, three steamboats and a 
number of small vessels were plying the 
Rough River up to Hartford; they trans
ported 10,883 tons of freight in that year. 
But 1899 was just about the peak for traf
fic on the Rough River. The project, exept 
for its precedent-setting construction 
method, was a signal failure. No exten
sive traffic ever developed on the Rough 
River, though it is possible, because of 

low construction and operation cos ts, that 
during its many years of operation th e 
public inves tm en t in the project was 
adequately reimbursed in th e form of 
lower transportation cos ts, if reductions 
in rail rates are included.27 

Green River Slackwater Extension 

When R. H. Fitzhugh, assistant to Col
onel William E. Merrill, examin ed the 
Green Riv e r in 1879, h e reporte d it 
wou ld be feas ible to consh'uct eight locks 
and dams above Lock and Dam No.4 (at 
WoodbUlY, Kentucky) on th e Green River 
to extend slackwater navi gation to such 
communities as Brownsville, Munford
ville, and Greensburg. Fitzhugh explored 
Mammoth Cave, reported that th e water 
in the cave was at the same level as the 
river, and concluded that a slackwater 
project would have no more effect on th e 
famous cave than an ordinary ris e in the 
river. 28 

No action was taken on the Fitzhugh 
report, but, concurrent with successfu l 
reopening of the old state project on the 
lower river, another examination of the 
Upper Green was authorized in 1890. 
Lieutenant William L. Sibert reported 
the construction of two additional locks 
and dams (Nos. 5 and 6) on the Green 
could open mineral and timber resources 
of such tributaries as Bear Creek and 
Nolin River to development and es tab
lish waterways transportation to th e 
popular resort area at Mammoth Cave. 
Congress approved construction of Locks 
and Dams Nos. 5 and 6; William M. Hall 
moved Engineer equipment from Rough 
River and commenced construction; and 
in 1906 the steamboat Chaperon made 
the first run from Evansville to Mammoth 
Cave. A regular tourist and excursion traf
fic developed to and from the Cave re
gion and commerce on the Green River 
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sys tem increased , but the public invest
ment in Locks and D ams Nos. 5 and 6 
was probably n ever re imbursed. Timber 
and asphalt r e sources on th e Upp e r 
Green were developed to a limited ex
tent , but gen e ral comm erce was al so 
served b y the Louisville and Nashville 
Railroad and the turnpike b e tween Bowl
ing Green and Louisville .29 

Early Navigation Proj ects on the Ken
tucky River 

Some of the first settl ements in Ken
hlcky, notably Boonesborough founded b y 
Daniel Boone in 1775, were located along 
the steeply palisaded gorge of the Ken
tucky River. Use of the Kentucky river for 
commerce was concurrent with the ear
lies t use of the Ohio for that purpose. 
General James Wilkinson initiated trade 
with New Orleans in 1787 with flatboats 
fre ighted with Kentu cky Riv e r Valle y 
produce. In addition to agricultural pro
duce nOlmally exported via Ohio Valley 
waterways, large quantities of hemp, to
bacco, and salt went to market at an early 
date via the Kentucky Ri ver. Th e first 
steamboat to navigate the Kentucky River 
was constructed b y Edward West at the 
mouth of Hickman Creek in 1816, and in 
1818 James Johnson and Richard M. John
son (Vice President of the United States, 
1837-1841) built several steamboats on the 
Kentucky near Frankfort, which joined the 
Western Engineer in the exp editi on to the 
Missouri Valley in 1819. 

Interes t in improving navigation on the 
Kentucky developed n ot long after the 
Commonwealth achieved statehood . In 
1801 the Kentucky River Company, au
thorized to clear the river and charge tolls , 
was chartered , but it evidently accom
plish ed ve ry little . In 1828 and 1829, 
Lie ute n ant Willi am Tu rnbull and 

Lieutenant Napoleon B. Buford , T op o
graphical E ngineers, surveyed the Ken
tu cky from its m outh at Carrollton to 
Boonesb orough. They recommended to 
Congress that an experimental wing dam 
b e constructed on the Kentucky River, 
and, if the experiment were successful , a 
navigation project be adopted . Pres ident 
Jackson vetoed a bill which would have 
funded fe deral work on the Kentucky, 
h owever, and th e C omm on wealth im
proved the river with its own funds.31 

The Kentucky was resurveyed in 1835 
by state engineer R. Philip Baker, fonner 
ass istant to Colonel Stephen H . Long, and 
Lieute nant Buford, th e form e r T op og
raphical Engineer. Th ey recomm ended a 
sys te~11 of seventeen locks and dams on 
the main str e:lm to es tablish a s ix- foo t 
slackwater depth to th e Three F orks at 
Beattyv ille, Kentu cky. Th ey also sug
ges ted slackwater navigation up South 
Fork of the Kentucky to open navigation to 
the salt works at Goose Creek and p ointed 
out that a canal could be constructed from 
the South F ork to the Cumberland River 
at Pineville, Kentucky. It was even feasi
ble , in the ir opinion , to huild a canal 
through Cumberland Gap to the Tennes
see River watershed and through moun
tain gaps to the rivers of Georgia leading 
to the Atlantic; thus , providing the Ohio, 
Kentucky, Cumberland, and T ennessee 
valleys with an outlet to the Atlantic, a 
" Southern Route" compe ting with th e 
Erie Canal,32 

Th e visionary canal route was n ever 
seriously considered, but there was sup
p ort fo r a project on the mainstream of the 
Kentucky. The Frankfort Commonwealth 
commented that the op ening of the river 
to navigation would "p enetrate into the 
very heart of the State - develop the re
sources of an extensive region of the coun
try, which without such an improvement, 
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must be forever valueless - open up a 
way to the inexhaustible coal mines near 
the sources of the Kentucky, and also to 
the salt works." The Commonwealth au
thorized construction of a slackwater proj
ect on the Kentucky in 1835, and Sylvester 
Welch, the Pennsylvania engineer who 
had designed the famous Allgheny Por
tage Railroad, was selected as project 
engineer.33 

Sylvester Welch directed construction 
of five locks and dams to establish 95 
miles of six-foot slackwater from Carroll
ton to Oregon, Kentucky, a few miles 
above Frankfort. But construction of 
Locks Nos. 6 and 7 was suspended in 1842 
after funds had been exhausted. At con
struction costs of about $900,000, five 
timber-crib dams and masonry locks were 
completed, the locks with chamber di
mensions of38 feet width, 145 feet length, 
and an average of 14 feet lock-lift. The 
Kentucky River project was never a profit
able investment for the state - toll collec
tions, after payment of operating costs, 
paid less than one percent annually on ini
tial costs. But project purposes were 
amply fulfilled, for available economic 
navigation stimulated development of the 
Kentucky Valley and Bluegrass region, 
whose products and produce moved 
steadily down the waterway to market at 
Louisville and down river ports.34 

As on the Green River project, mainte
nance of the Kentucky River project was 
neglected during the Civil War and 
waterborne commerce dwindled. The 
state legislature was unwilling to appro
priate the funds necessary to repair the 
navigation structures , and in 1865 turned 
the project over to the Kentucky River 
Navigation Company, a public corporation 
financed by the bonds of counties border
ing the river. Bu t a court declared the 
bonds illegal , the company lease on the 
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project was annulled, and operation of the 
project ceased in 1873. Napoleon B. 
Buford, the officer who had conducted the 
original surveys in 1828 and who had be
come a Major General of Union volunteers 
in the Civil War, introduced a bill in the 
Kentucky legislature in 1878 to raise a 
million dollars for the revitalization of the 
project, but it failed and the Kentucky 
delegation to Congress requested federal 
aid.3s 

Congress authorized a federal study of 
the project in 1878, and Colonel William 
E. Merrill selected R. H. Fitzhugh for the 
task. Fitzhugh recommended repair of the 
old state project and extension of slackwa
ter to Beattyville and a considerable dis
tance up the Three Forks. Colonel Merrill 
limited the recommended project, how
ever, to reconstruction of the five old 
structures and the building of twelve more 
to canalize the river to Beattyville. Con
gress authorized and funded the project in 
1879, and Kentucky ceded jurisdiction 
over the old project to the United States 
on March 22, 1880.36 

A separate Engineer District for the 
Kentucky River and a fe,,' other streams 
tributary to the Ohio was established at 
Cincinnati. It becan1e known as the Sec
ond Cincinnati District to distinguish from 
the First Cincinnati Disb:ict which was re
sponsible for general impro\'ement of 
navigation on the Ohio. The Second Cin
cinnati Dish'ict demolished the rotted 
timber-cribs of the old state project, recon
shucted the dams , repaired the locks, re
moved snags from the channeL and 
reopened na\'igation on the Kentucky up 
to Frankfort in March, 1881. Traffic re
vived on the river, furnishing h1tl1Sporta
tion for about ten cents per hundred
weight, as compared with twenty-three 
cents by rail. In the first year of operation, 
coal shippers alone were sayed $66,000 in 
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freight charges. In the opinion of the Sec
ond Cincinnati District, reopening naviga
tion on the Kentucky River had immediate 
and sweeping results ; it reported: "The 
people tributary to the river seem to have 
been stimulated to new life by these con
ditions , as is evident by the generally
improved conditions of the farms and 
farm-houses and the increas ed acreage 
under cultivation."37 

The Beattyville Project 

In 1882 Congress , as a result of political 
pressures from repres e ntatives of th e 
Upper Kentucky Valley, provide d that 
$75,000 of the Kentucky River appropria
tion be applied to the construction of a 
lock and movable dam at Beattyville .The 
appropriation was made without survey, 
without previous study, and without the 
approval of any office of the Corps of En
gineers. Corps plans called for extending 
the slackwater project on the Kentucky 
upstream from old Lock and Dam No.5 as 
appropriations permitted. But citizens of 
the upper valley wanted a slackwater pool 
up the Three Forks from Beattyville to 
provide a safe harbor for commodities 
awaiting a navigable water stage on the 
mainstream of the Kentucky to descend to 
market. Great losses occurred annually on 
the Three Forks when log-rafts and flat
boats loaded with coal, iron, and salt were 
destroyed by sudden violent floods and 
ice jams.3S 

A special Board of Engineers recom
mended in 1883 that construction of a lock 
at Beattyville be held in abeyance until an 
ascending traffic developed to require it 
and, and, instead, a movable b ear-trap 
gate be installed in the crest of the dam. 
The Second Cincinnati District com
pleted the project in 1886; it was a 
timber-crib, stone-filled dam with two 
wooden, two-leaf, bear-trap gates (or 

" weirs"), each sixty feet wide. These were 
the first bear-trap gates constructed by the 
Corps of Engineers.39 

When the mainstream of the Kentucky 
reached a navigable stage, the bear-trap 
gates in the cres t of the Beattyville dam 
were to be collapsed, water would flow 
from the upper pool through the openings, 
boats and rafts would slide over the bear
traps and down inclined chutes between 
guide walls, and then continue their voy
age to market. But the plan did not work 
well. The velocity of the current down the 
chute on the lower side of the dam was too 
great; a number of boats wrecked when 
descending; and boat crews and raftsmen 
often became frightened and jumped for 
their lives as th eir craft entered th e chute , 
leaving them to run wild down the river. 
The pressures generated by water velocity 
also wore and tore away sections of the 
chute and guide walls. In 1887 the bear
trap scheme was abandoned and construc
tion of a lock commenced, but in 1891 all 
further work was suspended. A railroad 
line crossed the Kentucky Valley above 
Beattyville , and, except for log-rafts, 
transported all freight which form erly 
moved down the river.4o 

Extension of Slackwater Project 

An independent study of Kentucky 
economic and industrial developm ent 
completed in 1887 pointed to the restora
tion of waterborne commerce on the lower 
Kentucky river as an excellent example of 
the broad economic stimulus cheap 
waterways transportation could provide 
and recommended rapid completion of 
the Kentucky River slackwater project to 
Beattyville, chiefly to facilitate develop
ment of coal and mineral resources. The 
study recommended: 

On the score of economy, it would be better for 
Congress, instead of makin g appropriations by 



K( ' fltw 'k y Hi v(" I ,(wk ,LIllI DaB' No. I -v i( ·w s""th slu"vs I»( '"ch ""d cribs, JHin 

f-' 
CJ\ o 



TRIBUTARY STREAM PROJECTS, 1835-1900 151 

dribleb, to set apalt a sum sufficient to place all 
the remaining locks and dams under contract at 
once, and complete them in two or three years, 
instead of making a lock and dam eve ry \·ear or 
two, exte nding th e time for th e completio~ of the 
navigati on ten or fifteen ~'ears, and suffering losses 
from fl oods, &c., from the incompleted state ali s
ing from lack of adequate appropliations.41 

But Congress did not accept this latter 
suggestion, or many other similar recom
mendations, and th e Ke ntu cky River 
slackwater project was not completed 
until 1917, after some thirty years of 
sporadic constmction. The original project 
of 1883 called for the construction of 
twelve locks and dams in addition to the 
five old state stmctures; it was modifi ed 
by increases in lock-lift to fifteen and e igh
teen feet to reduce the number of new 
locks and dams to nine, and the projec t, as 
completed in 1917, had fOUlieen naviga
tion shuctures. Twenty-four steamboats, 
fourteen of them passenger packe ts , were 
plying the Kentucky, but the h'ansporta
tion of coal was handled almost com
pletely by railroads in 1900. The steam
boat trade on the Kentucky began to 
dwindle after 1900 and b y 1917, the year 
Lock and Dam No. 14 was completed, it 
had reached a very low ebb, as had water
borne commerce on most other inland riv
ers, including the Ohio.42 

Other Tributary Projects , 1865-1900 

As previously noted, the stream which 
was not surveyed at the direction of Con
gress for a navigation project in the late 
nineteenth century was small indeed. 
Colonel William E. Merrill was once or
dered to survey a stream which h e could 
remember walking across at its mouth dur
ing the Battle of Penyville in 1862 with
out wetting his feet. The Louisville En
gineer Dish'iet was directed to survey 
scores of rivers for possible navigation pro
jects during the era, and many were on 

streams which were patently unfit for any 
kind of commercial navigation. Congress 
once ordered a survey of a stream which 
th e Chief of Engineers was forced to 
admit the Corps could not accomplish, be
cause, after diligent search , no such river 
could be found. 43 

The remarks of General Weitzel about 
the political problems attending rivers and 
harbors legislation will be recalled. They 
were applicable, in general , to evelY riv
ers and harbors bill until the twentie th 
centUlY; in effOlis to satisf~ · constitu ents, 
Congress authorized and funded man~ · 
slllveys and projects of questionable valu e 
in order to get sufficient support for impor
tant and b e n eficial projt'ds. At tim es, 
however, the Corps was abl e to accom
plish more on "pork barrel" projects than 
might have been expected. The Tradewa
ter River in the Louisville Engineer Dis
trict provided an excellent example. 

The Tradewater River is a narrow, tor
tuous stream with a drainage basin about 
sixty miles long and twenty miles wide, 
which joins th e Ohio Rive r just below 
Caseyville in Western Kentucky. Th e 
Rivers and Harbors bill of 1878 included a 
provision for a survey of the Tradewater, 
and Congressman Samuel S. Cox of New 
York, in opposing the bill b e for e th e 
House, said: "There is a provision here for 
the sUlvey of a river in Kentucky which a 
friend of mine n ear me says ought to 
b e macademized. [Laughter] That is the 
only way to make it a th orough-fare. 
[Laughter]"44 

Congressman John Kenna of West Vir
ginia replied: 

When a gentleman comes before the committee 
and asks for a survey of a live r which he states is 
navigable and of commercial impOttance. how in 
the name of God can any committee be protected 
from imposition, if the facts are not represented 
except by an official and prope r survey?45 
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Rath er than provide fund s to "ma
cadamize" the Tradewater, Congress au
thorized the survey. The Corps found that 
large quantities of agricultural com
modities, which might use the river, went 
to market from the Tradewater Valley via 
miserable roads, and coal shipments on 
the river, which totaled 7,692 tons in 1880, 
could be expected to increase if naviga
tion were improved. Congress appro
priated $3,000 for improvement of the 
Tradewater in 1881 and subsequently 
made a few other small appropriations. 
Engineer work parties cl eared th e 
Tradewater, removing snags and over
hanging trees and blasting rocks from 
shoals to create a forty-foot wide and 
three-foot deep ch annel on the lower 
forty-one miles of the river. By 1886 five 
small steamboats were plying th e 
Tradewater, transporting small amounts of 
general fr eight and large amounts of 
high-quality coal. Coal shipment on the 
Tradewater rose to 30,000 tons in 1889, 
triple the amount shipp e d when the 
project was authorized, and, in short, the 
limited Tradewater project provided sub
stantial benefits. 46 

But when Congress directed the Trade
water be surveyed for a lock and dam 
slackwater system in 1896, the Corps re
ported unfavorably, pointing out that at 
low-water it would require two or more 
hours to supply a single lockage and that 
railroads had entered the Tradewater Val
ley in the late 1880s and were providing 
adequate transportation faciliti es for the 
area. The Louisville District Engineer 
concluded the report with a few general 
observations: 

The Tradewater River is in the same class with 
many others tributary to the Ohio Rive r, in that an 
improvement of any character will be followe.d by 
an increase in the river trade. Many such fi vers 
h ave b een improved or are now under improve-

men t, and th e results of these improvemen ts, even 
on streams which are large r than the Tradewater 
and had originally a si milar or greater promise' of 
success, have not been unifom11y encouraging. In 
general, the benefit has not bee n sufficien t to war
ran t unde rtaking new work un less th ere is a prac~ 
tical certainty of a growth of comm erce commen
surate with the COS t. 47 

Summary 

The efforts of the Army Engineers to 
improve navigation on sh'eams tributary to 
the Ohio River seldom provided benefits 
sufficient to reimburse the public invest
ment. Su ch success es as were experi
e n ce d on th e Gre en, Ke ntu cky, and 
Tradewater Rivers were the exception , 
rather than the rul e. Waterborne com
merce on tributary sh'eams diminished, in 
general, in th e las t q u ar ter of th e 
nineteenth century, and efforts to re
vitalize the traffic, like those made at the 
Grand Rapids project on the Wabash and 
the concrete lock on Rough Rive r, were 
usually futil e . As a result, by the end of the 
century, the Corps of Engineers was re
luctant to approve any waterways project 
which could not be quickly completed to 
serve an already extant commerce. 

Projects on tributaries would doubtless 
have been more successful had systematic 
funding and rapid construction been pos
sible, but this was precluded by congres
sional policies, by the authorization of too 
many surveys and too many projects for 
the funds available to improve. In 1882, 
for example, Congress made appropria
tions for eighteen projects on which the 
Corps had reported unfavorably, and for 
sixteen (including Beattyville project on 
the Kentucky River) which had not been 
examined by the Corps at all. 48 

It was somewhat surprising that the En
gineers were able to accomplish as much 
as they did on tributary streams in the face 
of such meager and haphazard funding 
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policies. One authority has observed that 
if the deficiencies of waterways funding 
policies had been as negligible as those of 
the Corps of Engineers, rivers and harbors 
bills would never have been received the 
appellation "pork barrel." 49 It should also 
be noted that tributary projects were fre
quently authorized on the basis of general 
economic development of a region, rather 
than actual returns in the form of benefits 
to navigation computed per ton-mile of 
commerce; and from this standpoint be
nefits were often amply realized. 

"Pork barrel" policies were revised dur
ing the Progress ive Era of the early twen-
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tiethcentury. In 1910, for example, Presi
dent William H. Taft declared: "The 
proper policy . . . is to determine from 
the many projects proposed and recom
mended what are the most important, and 
then to proceed to complete them with 
due dispatch; and then to take up others 
and do the same thing with them."50 This 
suggested reform in waterways legislation 
was adopted; funds were concentrated on 
completing major through-waterways pro
jects; and tributaries were then improved 
on the basis of existing demands and 
needs of traffic, rather than a general de
velopmental basis. 
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CHAPTER X: ORIGINS OF OHIO RIVER CANALIZATION 1870-1910 , 

The construction of a lock and dam 
canalization project on the Ohio River wa; 
first recommended by William Milnor 
Roberts and other engineers a decade be
fore the Civil War; and Roberts, as 
Superintendent of Ohio River Improve
ments, reiterated his recommendation in 
1870. Though open-channel improvement 
of the Ohio was to continue until the com
pletion of the slackwater project, the major 
development of interest on the Ohio in the 
late nineteenth and early twentieth cen
tury was the Ohio River Canalization Pro
ject. Consbuction of the canalization pro
ject began, under the direction of Colonel 
William E. Merrill , at Davis Island Lock 
and Dam (No.1) just below Pittsburgh in 
1878. The basic engineering-construction 
methods and structural features of the pro
ject to provide a dependable navigable 
depth on the Ohio River. were first de
vised, constructed, and tested at Davis Is
land. The Davis Island project opened to 
navigation in 1885, and after it had been 
operated successfully for several years ad
ditional locks and dams were constructed 
to provide a six-foot minimum depth on 
the Upper Ohio. And in 1910 Congress au
thorized a project to provide a nine-foot 
navigable depth throughout the length of 
the Ohio River. 

During this period, 1870-1910, the only 
permanent navigation structure on the 
Lower Ohio was the canal and dam at 
Louisville, and the authorized project for 
that river section was a continuation of the 
time-honored methods of channel clear
ance, excavation, and dike construction. 
But the history of the development of the 
Ohio River Canalization Project on the 
Upper Ohio is also important in under
standing the history of the Louisville En
gineer District, for the project on the 

upper river set the pattern for the work of 
the Louisville District after 1910. In addi
tion, personnel of the Louisville District 
were also involved in the early planning 
and conshuction of the canalization proj
ect. 

The down river progress of the canaliza
tion project on the Ohio prior to 1910 was 
slow, agonizingly so to navigation and 
commercial interests in the Ohio Vall ey, 
for "pork-barrel" federal waterways 
policies of the era limited the funds avail
able for the Ohio River. And the ArnlY 
Engineers proceeded cautiously, testing 
theories against experience, modifying the 
project as technological advances, actual 
operations, and waterborn e COllllllerce 
development proved necessary, convinc
ing skeptics who question ed both the 
practicability and advisability of th e proj
ect, and conciliating conflicting water
ways and political interests. Though 
slackwater projects had been completed 
on tributaries of the Ohio and though 
European waterways engineers had de
veloped movable dams, there were actu
ally no precedents for the slackwater im
provement of a stream the length and 
breadth of the Ohio. 

The Roberts Survey, 1867-1870 

It will be recalled that W. Milnor 
Roberts was appointed Superintendent of 
Ohio River Improvements in 1866 and 
that he made a preliminary examination of 
the river in that year. In 1867 he com
menced a detailed survey of the river, be
ginning work where the Sanders survey 
had ended (271 miles below Pittsburgh) in 
1844. Two survey parties , under Alonzo 
Livermore, former project engineer on the 
Green and Barren rivers, and Sigismund 
Low, an experienced railroad construction 
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engineer, descended the river in flatboats , 
while Roberts, his son Thomas P . Roberts , 
and Captain George Rowley traveled the 
river in the steamboat Major Sanders 
surveying shoals for dike construction . 
Though the survey parties suffered terri
bly from malarial fevers , the survey was 
completed in 1869, furnishing the first 
complete and accurate information about 
the h ydrology of the entire river on 118 
hand-drawn charts. 1 

During the cours e of the survey, 
Roberts noted that beacon lights were 
urgently needed to guide navigation 
through the narrow, rocky channel at 
Grand Chain on the Lower Ohio, and he 
officially recommended to Congress that 
they be provided. The United States 
Lighthouse Service had been established 
by Congress in 1852, but its activities 
were limited to coastal and Great Lakes 
harbors. Prior to 1869, boat pilots on the 
inland rivers depended upon recognition 
of topographic features - bluffs, tall trees, 
farm houses, and so forth - as a guide to 
channel location. No action was im
mediately taken on Roberts' recommenda
tion, and the Louisville Pilots Association 
acted independently, in October, 1869, 
placing oil lamps on the Illinois bank at 
the head and foot of the Grand Chain, 
which were probably the first beacons for 
navigation on the inland rivers. At con
tinued urging of the Corps and the river 
interests , the functions of the Lighthouse 
Service were extended to the inland rivers 
in 1874. It installed about 150 beacons and 
buoys on the Ohio River in 1875.2 

Renelced Improrcl1lcnt of the Ohio , 
1867-1870 

While completing the d etailed survey of 
the Ohio, Milnor Robe rts had two other 
duties to perfo1ll1 : rcmoval of all lllovable 
obstructions from the channel and CO l1-
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struction of dikes at points most likely to 
benefit low-water navigation. He entered 
into contract with several firms for repair 
and construction of dikes , and contracted 
in 1867 with Commander John Rodgers, 
owner of the wrecking steamer Green
back, for removal of snags and wrecks. In 
1868 he also chartered two additional 
wrecking boats, the Zebra and Petrolia. 
The character of open-river improvements 
had not changed significantly since the 
days of Captain Shreve, as the report of 
the operations of the Petrolia at Hurricane 
Island above Paducah, Ke,ntucky. in July, 
1868, indicated: 

\\'e arrived at this place in good season. There 
were one hundred snags in the water here, all with 
their ends in sight above water; they are deeply 
imbedded in the sand and mud; unfortunately the 
li"er is ralsmg again. . fU1d we may not be able 
to reach all. \Ye will take out fifty of the worst 
snags h ere, and cut them up on the river bank, if 
the water permits . The snags are all very heavy, 
and have to be cut up into short pieces and taken 
to the bank . The average size of the snags is 
from 2V2 to 5 feet through at the butt, and from 60 
to 120 feet in length, fU1d are mostly tough wood 
. . ,One that we took out, a monster pecrul, was 5 
feet in dianleter and 120 feet in length. \Ye worked 
at this snag four days, it being solid as mahogrulY. 
breaking chains and wearing out saws. but we 
succeeded in getting entirely rid of it.3 

Milnor Roberts accepted a position as 
chief construction engineer at Eads 
Bridge across the ;\Iississippi at St. Louis 
in 1870. He later sup,eyed routes across 
the Rockies as Chief Engineer of the 
Northern Pacific Railroad, served as pres
ident of the American Society of Civil En
gineers. and, at his deatl1 in 1881, ,,'as 
chief engineer of all riw'rs and ha.rbors 
projects in Brazil. Before departing the 
Ohio Rin'r. he completed an analysis of 
commercial and hydrologic data and offi
cially rt'C' (llllmended the adoption of a 
canalization project to provide reliable 
lla\'igahle depths,-I 
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COLONEL WILLIAM E. MERRILL 

Cin cinnati and Pittsburgh District Engineer 1870-1891 

Louisvill e DistJict Engineer 1884-1886 
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Colonel William E. Merrill, Corps of 
Engineers, assumed charge of Ohio Rive r 
Improvements, except for the Falls and 
Louisvill e canal, on June 17, 1870. Col
onel Merrill , the son of an officer who 
died in action during the Mexican War, 
had received his early education at Louis
vi ll e. As a cadet at West P oint - he 
graduated first in the Class of 1859 - he 
received the nickname "Padre" b ecause 
of his fondness for foreign languages and 
his high standards of p ersonal integrity. (It 
will be recalled that he resigned as Louis
ville District Engineer in 1886 rather than 
submit to political interference.) "Padre" 
Merrill had directed military consbuction 
and combat engineering in the Ohio Val
ley during the Civil War, and had served 
on General Sherman's staff until appoint
ment to the Ohio River project. In 1871, 
after Colonel John N. Macomb and the 
Office of Western River Improvements 
transferred from Cincinnati to St. Louis, 
Colonel Merrill moved the Office of Ohio 
River Improvements from Pittsburgh to 
Cincinnati, where supervision of work on 
th e Ohio would b e more cen trally
located.s 

Most work on the Ohio under the direc
tion of Rob erts at Pittsburgh had been 
concentrated on the Upper Ohio. Merrill 
extended operations to the lower river, 
contracting for such work as the repair of 
Cumberland Dam at Smithland and the 
removal of Baccus Rock, Jackson Rock, 
and other obsb"Uctions at the Grand Chain. 
H e also conclu ded that the contracting 
wreckin g steamers were unsatisfactory, as 
the four days taken by the Petrolia to re
move a simgle snag perhaps proved, and 
initiated construction of an Engineer float
ing plant for use exclusively on the Ohio.s 

NeIL" Floating Plallt, 1870-1876 

Colon el Merrill and his staff studi d in-
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land rive r watercraft, concluded that 
wooden hulls were not sufficiently dura
ble for the hard-service of river improve
ment, and arranged the construction of a 
snagboat with an iron hull. Merrill be
lieved an iron hull might last as long as 
fifty years; whereas, wooden hulls were 
seldom useful after ten-years service. A 
few iron-hulle d vessels had been con
structed for private concerns prior to 1870, 
but the advantages of such hulls were not 
generally understood. 

The iron-hulled snagboat E . A. 
Woodruff was built at Covington, Ken
tu cky, in 1875. It had a wide, flat
bottomed hull with a broad stem and a 
double bow, aptly described as shaped 
like a "boot-jack," had a Shreve snag
b eam b etween the double-bows at the 
waterline, and handled snags with relative 
ease. To dispos e of submerged \necks, 
Merrill des igned a huge, 1%-ton grapple 
whi ch th e W oodruff droppe d onto 
wrecked vessels and dragged back and 
forth to tear them to pieces . First master of 
the Woodruff was Captain George Row
ley, but its best-known master " 'as Cap
tain William H . Christian who com
manded th e vessel for about a quarter
century. The " 'oodruff operated on the 
Ohio for as long as a separate project for 
open-chann el improvement existed. In 
1925, after fifty years sen'ice, it was sold to 
the Greene Line, which used it as a 
wharfboat at Louisville until 1940.7 

Colonel ~l e lTill also put th e steam 
dredge Ohio into operation in 1872 and 
the dl'edge Ostcego in 1874. They " 'ere 
operated at cos t considerabl~ ' less than 
previous conb'act " 'ork Each ",as e\'en
tualJ y gi \'(:" 11 an iron hull , and, like tlle 
" 'ood ruff , became fixtures on tlle ri \'er. 
Th e Ohi o operated until 1950, almost 
e ighty years , and its hull ",as still in use in 
1970. The 0 I('CgO , after a century of ser-
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vice, was still dredging for a private com
pany on the Monongahela River in 1970.8 

Until the Ohio River Canalization Proj
ect was completed, the project for improv
ving navigation with the methods de
veloped by Captain Henry Shreve and 
Colonel Stephen Long continued. Though 
these methods frequentl y were of consid
erable benefit to light-draft vessels, their 
effects were seldom permanent and they 
could never have provided an adequate 
depth for heavily-laden barge u'affic. New 
snags fo~ed after every high water and 
the increased depth provided at a particu
lar shoal b y dike construction often re
sulted in decreased depths on down
stream bars where dislodged materials 
again settled. Colonel Merrill summarized 
the problems attending open-channel im
provements in 1879: 

It is always a disfficult and embarrassing matter to 
submit an estimate on a great river like the Ohio. 
All rivers contain a series of bars or sh oal places 
over which less water can be carried than else, 
where, and the object of all works of river im
provement is to add to the paying tonnage of river 
craft by increasing depths on these bars. On the 
Ohio th e re are two hundred we ll-defined bars, 
and many others with which navigators do not 
no\\' con cern themselves , but which \\ 'i II become 
prominent in case th e better kn own bars are 
deepened,9 

Slacktcater Projec t Plannin g 

W. Milnor Roberts commented in 1870 
that the open-channel project on the Ohio, 
"although it will be productive of public 
benefit more than commensurate with the 
outlay requ ired, it w ill b e no more than an 
amelioration of the present difficulty ." H e 
declared that on ly consh'uction of a canali
zati on, lock and dam project on the Ohio 
could effectively meet hvdrauli c e xi gen
cies and navigation requ i rements. He re
commended a slackwater project to secure 
a six-foot minimum navigable dep th from 
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Pittsburgh to Cairo, involving the con
struction of sixty-six locks and dams at es
timated costs of $23,777,662. The Roberts 
plan was to construct a low fixed dam a
cross the river at sixty-six locations. To pass 
traffic, each dam would have two locks 
(maximum chamber dimensions of 370 by 
80 feet) and a 300-foot wide chute, closed 
with movable "shutters" at low water, in 
the crest of each dam. The " great de
sideratum" for the Ohio River , he as
serted, was a constant, reliable navigation. 
But he predicted: 

Objections will be made to the adoption of any 
plan , some of which objections may be well 
founded; because it is hardly to be supposed that 
eithe r plan, in its construction, will not injuriously 
affect, more or less, some private interest, private 
vi ews, and present private arrangements. 0 great 
scheme designed for general public benefit ever 
yet escaped objections of some sort. lO 

Concerted efforts were undertaken by 
state governments after the Roberts report 
to gain congress ional support for a canali
zation project on the Ohio. The legislature 
of Kentucky, for instance, on F ebruary 9, 
1872, instructed the Kentucky congres
sional delegation to support canalization 
of the Ohi o, and Kentucky joined with 
Pennsylvania, Indiana, Ohio, 'Wes t Vir
ginia, Illinois, and Tennessee in participa
tion in the regional Board of Commiss ion
ers for the Improvement of the Ohio River 
(Ohio River Commission). ~Iembers of the 
C ommission studied the economic and 
transpOltation situation on the Ohio \ 'al
ley, met \\ 'itl1 Colonel William E. ~I enill 
and other Army Engineers to learn the de
tails of the proposed slack\\'ater project, 
and acti\'e ly lobbied for th e project in 
\Vas hington. ll 

Colonel \\'illiam E. ~leITill of Cincin
nati Dish'iet and General Godfre~ ' Wetzel 
of Louis\'ill e Dish'ict were appointed on 
April 16, 1872, as a special Bocu-d of En-
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gineers to report on canalization of the 
Ohio. The two officers studied European 
waterways engineering, solicited pro
posals for movable gate designs for use in 
the chutes for coal-tows recommended by 
Milnor Roberts , and set up their own ex
perimental station to test models of hy
draulic gates. After experiments with a 
number of gate devices, the Board found 
that a hydraulic gate designed by F. R. 
Brunot of Pittsburgh might meet the re
quirements and recommended that a full 
scale experiment be authorized. At that 
time, the Monongahela Navigation Com
pany was experiencing difficulties; huge 
fleets of coal barges gathered in the pool 
of Lock and Dam No.1, a fixed structure 
on the Monongahela, to await a rise in the 
Ohio before descending to market, and 
because of limited lock capacity the tows 
often failed to pass the lock in time and 
necessarily were delayed until the next 
rise. The President of the Monongahela 
Navigation Company offered the use of 
Dam No. 1 for the experiment with the 
movable gate and chute, and also offered 
to pay half the cost of the experiment. 
Merrill and Weitzel suggested that this 
offer be accepted, but Congress took no 
action because of strong opposition from 
coal shippers to locks and dams on the 
Ohio.12 

Movable Dam Adopted 

Over fifty million bushels of coal annu
ally descended the Ohio from Pittsburgh 
on "coal rises" of seven foot or more in 
1874. It was transported in fleets of eight 
to twenty barges bound tautly to a steam 
towboat by a complex system of cables 
and chains. Delays ensued anytime sep
aration and reassembly of tows was re
quired , and coal shippe rs preferred the 
Ohio be left in its natural condition to the 
delays attending lockage. Nor were they 
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pleased with the plans for gate-controlled 
chutes in the crest of darns, for practically 
the entire channel width was required to 
maneuver the ponderous tows in "flank
ing" movements . Coal shippers, with the 
single exception of Captain John A. Wood, 
vigorously opposed canalization of the 
Ohio, and in their campaign against the 
project they resorted to allegations that the 
darns might increase flood heights, that 
stagnant slackwater pools would be a 
health hazard, and that the project would 
result in filling the river channel with 
silt,13 

These objections had to be answered 
before Congress would authorize the 
canalization project. Insofar as the charges 
of increased flood heights, health prob
lems and channel silting were concerned, 
proponents of the project had only to point 
to the successful slackwater projects in 
operation on the Monongahela, Muskin
gum, Green, and Kentucky rivers. But 
some method had to be devised to permit 
open-river navigation by the immense 
coal tows at higher water stages. Colonel 
Merrill and his associates found the ans
wer in movable darns , which in raised pos
ition would form navigable slackwater 
pools but which could be collapsed 
against the bottom of the rh'er at high 
water. 

Addison M. Scott, Assistant Engineer on 
the Kanawha River project, had visited 
Europe about 1870, observed movable 
dams on rivers in France (designed and 
conshucted by Monsieurs Chanoine and 
de Lagrene of the Corps des Ponts et 
Chaussees), and recommended their use 
on the Kanawha. Colonel Merrill and his 
assistant, Lieutenant Frederick A. Mahan. 
also thought movable dams , if modified to 
meet special conditions of the Ohio, might 
be usable, and tl1eY visited France to ex
amine tlle projects on the Seine, Yonne, 
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Marne, and Meuse, and studied French 
engineering journals, while General 
Weitzel reviewed German watef\yays en
gineering. In 1874, Colonel ~ l errill re
commended that movable dams , utilizing 
Chanoine wickets , be adopted for canali
zation of the Ohio.I4 

The Chanoine wicket, invented by 
Jacques Chanoine in 1852, made a mova
ble dam possible . Chanoine wickets 
hinged to a concrete foundation on the 
bottom of the river, were aptly described 
as resembling large folding boards, about 
three feet, nine-inches wide and hyelve 
feet long; eventually, on the Lower Ohio, 
much longer wickets were developed to 
increase slackwater pool depths and re
duce the number of dams necessary fof 
the project. To the back of each board was 
attached a metal framework , called a 
" horse," with a metal prop to hold the 
wicket in an upright position.I5 

At high water levels , the \\'ickets lay flat 
on their foundation on the riverbed and 
opened the channel for na\'igation; \\"hen 
the river level dropped, a crew of men on 
a special maneuver boat hooked a grapple 
and cable to the top of a \\'icket and raised 
it, pulling the prop behind it along a 
groove in the foundation known as a Pas
queau hurter. When the \\'icket was re
leased, water pressure forced it back and 
the prop slid down the hurter, or groove, 
to catch in a niche and hold the wicket 
upright The manem'er boat then moved 
to the next wicket, repeated the process, 
and so on across the channel until all 
wickets were up to f0l111 a dam and pro
vide a slackwater pool. At extreme 10\\' 

wate r the three-inch spaces between each 
two w ickets we re closed \\'ith pieces of 
wood, called "needles ,"16 

Colonel f\lerrill recomme nded movable 
Chanoine dams in 187--1 lH"caus e the\' 
would meet th e needs of coal-towing in-
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terests for open-channel navigation and at 
the san1e time provide slackwater pools at 
low-water. He also recommended that 
locks be 75 feet wide and 630 feet long to 
pass ten barges, a tow-boat, and a fuel flat 
at a single lockage. S\Yinging mitering 
lock-gates , hanging from supports on lock 
walls, could not, in the opinion of Colonel 
Merrill, be effectively operated in a lock 
\\"ider than 75 feet But coal shippers pro
tested that 75 feet \\'as still too narrow for 
the ordinary to\\', without breaking and 
reassembling the barges before entering 
the lock, and ~lerrill subsequently de
signed a ne\\' type oflock~gate - a rolling 
gate mounted on wheels which rolled on 
tracks from one side of the lock to the 
other - to permit increasing lock \\'idth to 
110 feet He and a Board of Engineers 
then recommended that a 110- by 600-foot 
lock and movable dam be constructed at 
Davis Island, fiw miles below Pittsburgh, 
as an experiment to test the effectiveness 
of the plan and provide an improved har
bor for the " Steel City."17 

Politics and A.uth ori.:..atioll 

Coal shippers denounced the project as 
a "damnable move," organized torch-light 
processions and similar demonstrations 
against it, warned tlle public that the proj
ect \\'ould cause pestilence, and \\'ould be 
lUinous to the coal trade and related in
dusb·ies. Colonel ~lerrill responded tl1at 
coal-barging tllen constituted only about 
five percent of the value of the total com
merce on the Ohit) and should not hold up 
a project to benefit all commerce ; pointed 
out that modifications had been made to 
meet tlle requirements of coal shippers; 
and decl<ued tllat canalization of the rin'r 
\\'()\.t!d facilitate a constant coal supply to 
l'll11sumers. pre\enting altemate coal-gluts 
and l·oal-famillt's . He asserted : 
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The advantage to consumers would be incalcul
able. At present there is not a large manufacturing 
establi shment on or near the Ohio and Mississippi 
Rivers that is not compelled to keep on hand at all 
times a large stock of coal for which it has no im
mediate use, but which it must retain for fear of 
low water and a consequen t coal-famine, although 
it is well known that coal rapidl y deteriorates 
when exposed to the weather. The advan tage of 
being able to buy the barge-load coal fresh from 
the mine, in quantity as needed, would be worth 
millions to the industry of the Ohio Valley. IS 

But the coal shippers were not to be 
mollified; th ey pressured m embers of 
Congress to oppose appropriations for the 
project and opposed granting the neces
sary jurisdiction over the Davis Island site 
to the United States in the P ennsylvania 
legislature . Bu t the project also had in
flu ential support from th e Ohio River 
Commission and, indirectly , from th e 
Grange, a national farm organization 
which wanted cheaper transpOliation and 
supported waterways for that purpose and 
as competition for rail lines. 

Th e Se nate Committee on Tran
sportation-Routes to the Seaboard (com
monly known as the Windom Committee) 
held hearings on the Ohio River Canaliza
tion Project in 1873 and 1874 as part of its 
broad review of transportation problems . 
The Committee, which was dominated by 
the influence of the Grange movement, 
heard testimony fron Colonel Merrill and 
Captain Milton B. Adams, deputy to Gen
eral Weitzel. It reported that, though, rail
roads had b een completed from the Ohio 
Valley to the Gulf, the waterways were 
still the "cheapest line of transpoIt" and 
the competition of waterborne commerce 
forced the reduction of railfreight rates. 
Along with a number of other waterways 
projects , in 1874 the Committee recom
mended congressional authorization of 
the Ohio River Canalization Project, 
commenting in its report: 

The imp rovement of the Ohio River in such a 
manner as to secure from Pittsburgh to Cairo a 
depth of 6 feet of water at all seasons is be li eved 
by the committee to be one of th e most important 
works for which the National Governm ent can ap
propriate money.I9 

Congress appropriated $100,000 for 
land acquisition and initial consh'Uction of 
the experimental movable dam and lock at 
Davis Island in 1875. Colonel Merrill 
could not commence construction, how
ever, until jurisdiction over the site had 
been granted by Pennsylvania and opposi
tion of the coal men to the project pre
vented the enactm ent of such legislation 
for several years . The Pennsylvania as
sembly passed th e juri sdi cti on bill in 
1874, but it was v toed by the Governor. It 
passed the lower house again in 1875 and 
was sent to the state senate, where it mys
teriously disappeared and the legislature 
adjourned without acting upon it. In 1876 
the coal interests arranged its defeat, but 
the Pittsburgh Chamber of Commerce, 
which wanted an improved harbor, took 
special interest in the legislation in 1877 
and it was enacted .20 

Davis Island Project: The Pattern 

Consh'Uction of the Davis Island projecl 
commenced in 1878 and was completed in 
1885; seven years were required because 
of limited funding and the experimental 
character of the work. The cofferdams 
used at the project were wooden frame 
boxes filled with loam excavated on Davis 
Island; a concrete foundation for the dam 
was poured and a timber framework em
bedded in the concrete to which the wick
ets and other appliances were bolted; lock 
walls and piers were built of as hlar 
maSOl1lY laid in Louisville h ydraulic ce
ment. And great care was taken to main
tain minute records of costs and various 
consh'Uction methods to establish a fund 
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of engineering information for fu hue pro
jects. For example, in designing the chain 
and drum apparatus to be used in operat
ing the lock-gates , Colonel Merrill con
sulted a number of authorities , including 
Commander George Dewy, U.S . Navy, 
who had considerable experience with a 
similar device for weighing ship 
anchors.21 

The llO-foot wide and 600-foot long 
lock was, when completed, the largest 
lock in the world, and was not exceeded in 
width by even the ship locks of the 
Panama Canal. As previously mentioned, 
the rolling lock-gates were an original de
sign of Colonel Merrill to compensate for 
the great width of the lock chamber. They 
were essentially Howe trusses built of 
pine timbers and mounted on metal axles 
and wheels. Each 1l7-foot long lock-gate 
was housed in a recess in the landward 
lock-wall when not in use; to close the 
lock, the gates were pulled across the lock 
on tracks set in the foundation by chains 
winding on drums powered by steam en
gines and water turbine wheels. 22 

The movable dam, also the largest in the 
world at the date of completion, totaled 
1,223 feet long; it actually was 305 little 
dams - the number of Chanoine wickets 
in the navigable pass and three weirs. The 
559-foot wide navigable pass was, as the 
name implies, the place where the wick
ets were lowered for navigation to pass ac
ross the dam when the river was high . The 
three weirs , also, cons tructed of Chanoine 
wickets on a concrete foundation , werp 
raised and lowered to regulate the level of 
the pool above the dam. Wickets in the 
navigablt' pass were raised and lowered 
by a maneuver boat; wickets in the weirs 
were operated from a collapsible service 
bridge installed just upstream of th e 
wickets. 23 

On October 7, 1885, an clahorate l'crc-
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mony was held to open the $910,000 
Davis Island project to navigation. A pro
cession of thirty-nine steamboats crowded 
with congressmen and prominent citizens 
of Pittsburgh and other Ohio River ports 
steamed down river to the lock, to the 
cheers of a crowd along the banks, esti
mated to number as high as 50,000, and to 
booming cannon salutes. The occasion 
was marred, as such ceremonies often are, 
by accidents. A cannon firing salutes fired 
prematurely, blowing off the hands of the 
rammer and seriously injuring several 
spectators, and when the fleet arrived at 
the lock a problem had developed with 
operation of the lower lock-gate. Boats en
tered the lock and it was emptied and fil
led, but they could not pass through. The 
last orator of the occasion was Colonel 
William E. Merrill. He expressed his ap
preciation to all who had supported the 
project, and said: 

Let us hope that thi s celebration is but the 
forerunner of many similar ones until our beauti
ful river becomes the permanent home of a 
steady and beneficial commerce, and the ancient 
slur that it is " dry all summer" fades away into 
oblivion .24 

At precisely noon , the Colonel's son 
raised the flag of the United States over 
the project, signaling the opening of 
navigation. As the colors billowed, Col
onel Menill proclaimed: "In the name of 
the United States, I l1(m' declare the Davis 
Island Lock and Dam to be open to navi
gation. Esto perpctua ." On the following 
day the locks " 'ere in order and the first 
boat passed through . It was, perhaps ap
propriatel~ ' , a little market boat burdened 
with Ohio Valley produce.25 

Dal1is Island Pn~icct: Operatioll 

Colonel Merrill wisely recommended 
holding consbllction of fmther locks and 
dallls on the Ohio in al1t'~ ' anl'l' until ex-
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perience was gained in operating the first 
project. And there were several valuable 
lessons learned by the Corps at Davis Is
land which influenced the design of 
down-river locks and dams . The service 
bridge for operating the weirs at Davis Is
land was eliminated from subsequent 
projects because it was damaged by 
barges on several occasions and was prac
tically destroyed by the debris which de
scended the river on the crest of the J ohn
stown Flood of 1889. Maneuver boats 
were used to operate both navigable pass 
and weirs on later projects. Also as a result 
of the damages caused by debris in 1889, 
an automatic bear-trap weir was installed 
to permit passage of debris. In operation, 
it was discovered that controlled use of 
the bear-trap weir facilitated regulation of 
the pool during small rises and reduced 
the amount of labor necessary to raise and 
lower the Chanoine wicket weirs. The 
first bear-trap was constructed of wood, 
similar to those used in the Beattyville 
project on the Kentucky River in 1884, but 
they were damaged in 1891 when a stable 
caught on fire at Pittsburgh and burning 
hay was thrown into the river. Subsequent 
bear-traps were constructed chiefly of 
metap6 

Many problems were also experienced 
with the novel rolling-gates . Axles broke, 
wheels broke, chains broke, and the lock
gate recesses filled with silt. Better 
methods were devised for sealing and 
cleaning the recesses during high water; 
the original wooden gates were replaced 
by metal gates; all movable parts of the 
gates were strengthened; and, in spite of 
all the problems attending rolling-gate 
operation, th e improvement made at 
Davis Island permitted their continued 
use until the Louisville Engincer District 
designed a mitering-gate in 1916 which 
would operate satisfac torily in the llO-foot 

THE FALLS CITY E NGINEERS 

wide locks . Another problem solved at 
Davis Island was scour, or erosion of the 
riverbed below the dam. Barges loaded 
with rock were sunk below the dam to 
remedy the problem and each dam con
structed on the Ohio thereafter was pro
tected by the placement of heavy riprap 
stones on the downstream side. 27 

Successful operation of the Davis Island 
project quickly quelled all previous ap
prehensions . The greater depth of water 
in the Pittsburgh harbor was credited with 
improving public health by reducing the 
problems attending the disposal of sewer
age effluents . Increased water supply dur
ing dry summer months was also of ines
timable value to riverside industry. And 
the coal shippers became great propo
nents of extension of the canalization proj
ect, because the pool formed by Davis Is
land Dam provided plenty of room for ar
ranging tows and the traffic no longer had 
to await a river rise behind Lock No.1, 
Monongahela River. During an unusual 
flood in July, 1888, about a hundred coal 
barges were wrecked on the Monon
gahela, but not one in the Davis Island 
pool went down; coal shippers claimed 
the project saved property worth more 
than the costs of construction during this 
single incident. The Dayis Island project 
served Ohio River commerce for thirty
seven years, until replaced by Emsworth 
Lock and Dan1 in 1922.28 

The Six-Foot Project. 1885-1910 

Congress authorized a shId\ of an ex
tension of the six-foot minil~1Um-depth 
slackwater project down the river in 1888. 
A Board of Engineers, consisting of Col
onel r..lerrilL Cincinnati District En
ginee r: r..lajor Amos Stickney. Louisville 
Dish'ict Engineer; and Maior Alexander 
Mackenzie. former depllt;· to General 
Weitzel at Louisville, held public hear-
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ings which revealed th e coal and navi
gation interests unanimously favored the 
consh'uction of more locks and darns. The 
Board reported favorabl y on es tablish
ing a six-foot channel d epth from Davis 
Island to just b e low the mouth of th e 
Beaver River. 29 

Lock and Darn No. 6, named Merrill 
Dam in honor of the " Fathe r of the Ohio 
River Improvement," was the second of 
the seri es conshucted . The first appropria
tion for Merrill Darn was made in 1890, 
but funding was slow and the project was 
not completed until 1904. The first ap
propriation for Locks and Darns Nos. 2, 3, 
4, and 5 was not made until 1896, and then 
only after navigation and commercial in
teres ts in the Ohio Valley had organized 
the Ohio Valley Improvement Association 
(OVIA) in 1895 to remedy congressional 
"neglect" of th e river. In 1896 th e OVIA 
took the House Rivers and Harbors Com
mittee on a grand tour of the Upper Ohio 
River, its coal mines, and other indush'y to 
provide the congressmen with a first-hand 
knowledge of the needs of Ohio Valley 
commerce.30 

Citizens of the Ohio Valley below the 
authorized canalization proj ect b ecame 
eager for extension of the project to river 
sections serving their localities. In 1899 
canalization of the river to Marietta, Ohio, 
at the mouth of the Muskingum River was 
authOIized, bringing the number of ap
proved locks and darns to eighteen. Funds 
were first provided for Locks and Darns 
Nos . 13 and 18 of the additional structures 
to furnish harbors for the port cities of 
Wheeling and Marietta. In 1902 canaliza
tion of the Ohio to the mouth of th e Miami 
River, just b elow Cincinnati on the Ohio
Indiana state line was approve d ; the 
Corps recommended that locks and dams 
be first conshucted below the port cities of 
Cincinnati , Point Pleasan t, Gallipolis , 

P ark ersburg, Catlettsburg, and Ports
mouth , in that order, and, as a result, the 
first lock and dam of the series to be con
structed in the present Louisville En
gineer Di s tri ct was No. 37 b e low 
Cincinnati. 31 

Construction of a lock and dam below 
Evansville and H enderson to provide a 
harbor for those ports and to aid traffic 
from the Green River was studied, and 
this study plainly indicated that a decision 
on th e advi sab ility of comple tin g th e 
slackwater project throughout the length 
of the Ohio River was in order. General 
Al exande r Macke nzi e, Chi ef of En
gineers, observed that two locks and dams 
(Nos. 1 and 6) were comple ted , seven 
were under construction in 1904, and five 
more were funded . To construct a lock and 
dam b e low H enderson (No. 48) would 
commit the United States to completing 
the canalization of the rive r at leas t that 
far. In th e opinion of the Chief of En
gineers , a full- scale review of the project 
was required b efore additional commit
ments were made.32 

There was another problem which had 
been raised on the upper river. Major Wil
liam L. " Goliath" Sibert, who had b egun 
his civil works career on the Green River 
project and served as Louisville District 
Engineer, 1900-1901, directed conshuc
tion of L ocks and Dams Nos. 2-6 as 
Pittsburgh District Engineer. Studies in
dicated that the six-foot project, though 
satisfactOIY for the dwindling steamboat 
packe t trade, was inadequate for the 
d eep-draft barge-towing system, and 
Major Sibert recommended raising the 
first six darns to provide a nine-foot chan
nel. The nine-foot depth for the first dams 
of the series was approved by Congress in 
1905.33 

Thus, by 1905, three problems had to be 
resolved before the Ohio River Canaliza-
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tion Project was continued. First, should 
the project be extended to the Lower Ohio 
River, or could the commerce of the lower 
river be adequately served by a continued 
open-channel improvement project; sec
ond, what might be the relative cos ts and 
benefits of a nine-foot navigable depth as 
compared with a six-foot project ; and 
third, with commerce on the Ohio, and on 
the inland rivers in general , declining, 
would continuation of the canalization 
project be economically justifi ed? 

The Lockwood Board 

To review these questions , Congress di
rected the appointment of a Board of En
gineer offic ers in 1905. This Board, call ed 
the "Lockwood Board" because its senior 
membe r was Colonel Danie l \Y . Lock
wood, had all Ohio River Distri ct En
gineers as m embers. It condu cted its 
broad review of the canalization project in 
1905 and 1906, touring the river aboard 
the Major Macken:::.ie to view actual condi
tions and holding hearings at Pittsburgh, 
Cincinnati, and Louisville. Typical of the 
testimony presented to the Board \\'as that 
of the Louisville Board of Trade: 

With a deep and unintenupted rive r the numbe r 
of steamboats and barges would multipl~ ' on e 
hundred fold . The cost of a steamboat is large and 
peop le will not at present invest money to a great 
extent in a property th at can work onl y one-half 
the time. \\"i th open ri ver the ~ ' e ar roun d the boats 
and ba rges would qui ckly co me and shippe rs 
would patronize th e m, for contracts cou ld be mad e 
for future de li" e ri es with a know ledge that th e 
river would be ope n and de live r~ · mad . With 
deep wate r and uninte rrupted navi gati on from 
Pittsburgh to :\e w Orlean s and th e op ening ufth e 
Panama Canal Loui svill e and th e whole Ohi o Val
ley can send th e products of th e ir factori sand 
fi e lds into good fore ign markets. 34 

At the time of the Lockwood Board in
ves ti gati on s it was evide nt that water
borne commerce on inland rivers was de-
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clining; on the Ohio the steamboat packet 
trade was experiencing serious losses , 
though the growing coal trade kept actual 
tonnage at a high level. The general de
cline on waterways was attributed to many 
causes: to railroad competition and delib
erate efforts by railroad management to 
destroy its waterways competition, to inef
ficient management of the steamboat bus
iness, and to way charges collected at port 
cities for wharfage. The Lockwood Board 
concluded, however, that the cause of the 
proportional d ecrease in waterborne 
commerce \\ 'as the " unreliability" of 
navigation on unimproved streams . Its 
studies indi cate d the commercial and 
natural resources of the Ohio Valley were 
sufficient to require reliable wate[\\-ays 
service in addition to railroad facilities. It 
also found that the completed project sec
tion on the Upper Ohio had stimulated a 
" remarkable" industrial development at 
riverside, and it predicted that similar de
velopment might be expected on down
stream sections were the ri\-er canalized.35 

National \\-aten\'ays p olicies \\'ere in 
transition at the time the Loch\-ood Board 
conducted its studies. There \\-as growing 
public concern about the " decadence" of 
American waterways. as compared with 
the high level of development and utiliza
tion of European rivers. This concern was 
partly expressed b~ the organization of the 
I'\ational Rivers and Harbors Congress in 
1901 to promote \\'ate r\\"a~ ' s projects and 
the increased acti, 'ities of the Ohio Yalley 
Impro" ement Association. 

Th e 0\"1 .-\ . for example. in 1905 ar
ranged a tour of the Ohio Valley by the 
H ouse Committee on Rivers and Harbors 
and the Lock\n)od Board of Engineers . 
Th e ~roup was assured by Louisyille 
newspapers, Oil the ir arrival at the Falls 
City on ~Ia~ ' 15, that the motto in the Val
le\" \\ 'as: "Dred~e and dam the Ohio riwr 
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so as to insure a nine foot stage of water 
the year round." The group was addressed 
that evenin g by Will S . H ays, th e 
seventy-year-old balladeer and river re
porter, who told them : 

God Almighty gave you th e Ohio li ver, and if you 
fe llows can' t raise enough money at Washington to 
impruve what God Almighty gave you, you are a 
poor lot. I hope and I feel sure that Congressmen 
will open the ir hemts and give the Ohio Rive r 
what it needs. I tru st th at no one of you will have a 
grandson who will look upon the Ohio and say th at 
it may be locked, but it isn' t worth a dam.36 

The Kentucky legislature ex pres ed its 
support for th e canalizati on project in 
1906, pointing out that federal appropria
tions for waterways projects had averaged 
less than twenty million dollars annually 
durin g th e pre vious d ecad e and w ere 
" wholly incommensurate with th great 
inte res ts involved." The I gislature resol
ved that Congress adopt a "broad and lib
eral" policy of providing fifty million dol
lars for water ways annu ally an d in
shLIcted the congressmen from Kentucky 
to support such a policy.37 

Reform of " pork barre l" waterways 
policies was a dominant issue during the 
administrations of Presidents Theodore 
Roosevelt and William H . Taft, 1901-1913. 
Hundreds of protes ts against " pork barrel" 
policies were printed in the newspap ers 
and journals of the era. For example, the 
editor of Engineering News, an influential 
profess ional journal, wrote in 1909: 

It is the system that is radicall y at fault, rathe r 
th an the men who have admini ste red the syste m. 
The individual offi cer of the Corps of Engineers is 
powerless to effect a change and th e individual 
Congressman is almost as h e lpl ss. The public has 
not in th e past and does not to-day look to the 
Corps of Engineers to ori ginate or recommend 
plan s for wate rways improve me nt. It does not 
even welcome the advice of these engineers in 
repolting upon offe red projects. Each ci t~ · and dis
trict wants to boom the waterway schemes in its 
own locali ty; an d many an enginee r office r has 

made hi ms e lf unpopu lar because he could not as 
an engineer approve some of the sche mes brought 
forw ard in th e dishict. 

The root of th e diffi cul ty wi th our inte rna l 
wate rway deve lopment of the past is th at it has 
been a matter of haphazard growth . The engineer 
has seldom had a ch ance to p lan on broad lines 
and when he has made p lans th ere has been no 
assurance that th e p lans would be earned out be
fore th e whole work became obso lete .3s 

The first step toward reforming "pork 
barrel" policies was taken in 1902; the 
Corps created the Board of Engineers for 
Rivers and Harbors, a nati onal board to 
review all projects independent of any 
local political influences. Under the re
form leadership of Chailman Theodore H. 
Burton, th e H ouse Rivers and H arb ors 
Committ e adopted the poli cy in 1907 of 
declinin g conside rati on of any proj ect 
which did not have the prior approval of 
the Corps of Enginee rs. And the Inland 
Waterways Commission, created by Pres
ident Roosevelt in 1907, was the first of 
several executive committees which in
ves tigated and recomm ended sweepin g 
revisions in waterways systems policies .39 

In this atmosphere of growing concern 
with diminishing use of inland waterways 
and reform in national wate rways policies, 
the Lockwood Board completed its inves
tigation of the Ohio River Canalization 
Project. On December 15, 1906, the Board 
repOlted that a project to es tablish six-foot 
navigation from Pittsburgh to Cairo would 
cost $50,962,266, as compared with a cos t 
of $63,731,488 for a 54 lock and dam sys
tem to provide nine-foot navigation . It 
es tim ate d th e probabl e cos t per ton
mile for a six-foot project would be .0653 
cents and for a nine-foot project would be 
.0447. The nine-foot project showed an es
timated economic advantage in the ratio of 
3 to 2, while constmction cos ts would be 
greater in a 6 to 5 ratio. The Board there
fore recommended adoption of a nine-foot 
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project for the entire course of the Ohio, 
the principal thrust of project rationaliza
tion b eing: 

Having in view the fact th at a canalized rive r offers 
an upstream navigation lower in cost and quicker 
in transit than an open-rive r project, th e Board, 
arguing from the known natural resources of the 
section an d its population, concluded that a river 
improved by this method will afford faci lities for 
the cheap exchange of mine ral, agricultural, and 
manufactured commodities, whi ch from their low 
value and bulk cannot be exch anged unless such 
cheap facilities are offered, and th at the re is every 
probability that the improvement of th e Ohio 
River by canalization, as proposed, would induce a 
very large future commerce which does not now 
exist in additi on to retaining and greatly facilitat
ing and cheapening the commerce which the river 
now bears.4o 

The Board of Engineers for Rivers and 
Harbors made a personal insp ection of the 
river, held additional public hearings , re
studied the recommendations, and con
curred with the Lockwood Board report. It 
concluded that, though the Ohio River 
project was "on a scale not hitherto at
tempted in this country," the Ohio River 
was the one river above all others "most 
likely to justify such work." 41 

The Chief of Engineers pointed out the 
project was based upon a "conjectural fu
ture commerce" of thirteen million tons 
annually. Though the Lockwood Board 
was convinced that the probability of in
creased traffic was sufficiently strong to 
justify the large expenditures for the pro
posed project, Congress had not previ
ously sanctioned a project of similar scope, 
and the Chief of Engineers preferred not 
to recommend the project, and to leave it 
to the "wisdom of Congress."42 

And there were those who ques tioned 
the project rationalization based on pro
jected future commerce. The editors of 
Engineer ing News, for exampl e, stated 
that the Ohio River Canalizati on Project 
was "bound to b e a losing on ." Pres ident 

THE FALLS CITY ENGINEERS 

William H . Taft, however, threw his sup
port to the project, commenting: 

It seems to me that in the development of our 
inland waten vays it would be wise to begin with 
thi s parti cul ar project and carry it through as 
rapidly as may be.43 

Congress authorized construction of a 
nine-foot slackwater project on the Ohio to 
its mouth, as recommended by the Lock
wood Board, in the Rivers and Harbors 
Act of June 25, 1910. Its determination to 
avoid the pitfalls of previous "pork barrel" 
policies was indicated by the stated inten
tion to furni sh funds at a rate sufficient to 
complete the project in twelve years; that 
is , by 1922. Nevertheless , the first approp
riation for land acquisition and initial con
struction for a project estimated to cost 
over $63,000,000 was only slightly more 
than one million dollars ; unle ss the 
amounts provided in subsequent legisla
tion were substantially greater, it was evi
dent that the twelve-year deadline could 
not be met. 44 

Summary 

Though th e Army Engineers on the 
Ohio made several advances in floating 
plant des ign and engineering methods , 
th e open-river chann e l impro\' ement 
project on the Ohio could only lengthen 
navigation for a few months each year. 
Ope n-rive r improvements could ne\'er 
have provi ded a dependabl e depth for 
year-round navigation. Immediately after 
the Civil War, the Corps initiated studies 
of o th e r impro\'ement methods and 
se lected th e s lack"'a ter, lock and 
movable-dam m ethod as th e one most 
likely to meet commercial requirements 
and h~ ' clrologic conditions on the Ohio. 
Under the direction of Colonel William E. 
Merrill , the " Father of the Ohio Riwr Im
provemen t," an e xperimental lock and 
movable dam was completed just below 
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Pittsburgh in 1885, and its successful op
eration convinced the skeptical of its value 
and led to increased support for extension 
of the slackwater project to provide reli
able navigation on the entire length of the 
Ohio. 

Studies completed at the tum of the 
century indicated that a nine-foot naviga
ble depth, instead of the six-foot depth 
provided by original structures, would be 
more serviceable and economical for the 
deep-draft barge-tows handling low-value 
bulky commodities on the waterways. And 
in 1905 comprehensive studies of existing 
and potential commerce on the Ohio, the 
feasibility of canalizing the entire river, 
and the comparative advantages of six
and nine-foot projects commenced. 

These studies came at a time when the 
steamboat packet business in the inland 
rivers was entering its final phase, when 
commerce on inland waterways was pro-

portionally diminishing, and when federal 
waterways policies were being reconsid
ered. The Lockwood Board predicted that 
canalization of the Ohio to a nine-foot 
navigable depth would provide depend
able navigation for the movement of bulky 
industrial materials, would stimulate in
dustrial development in the region, and 
would thereby lead to a revitalized com
merce on the river. A number of skeptics 
did not agree, arguing that consb'uction of 
the Ohio River Canalization Project would 
never provide benefits commensurate 
with costs. But Congress authorized the 
nine-foot project on the Ohio in 1910. It 
was commonly agreed that the Ohio River 
Canalization Project would be the test; 
that its improvement had more potential 
for success than any other in the nation; 
and if it did not succeed then federal im
provement of waterways for navigation 
should, for the most part, be abandoned. 
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CHAPTER XI: LOUISVILLE DISTRICT AND CANALIZATION 

The funds provided for construction of 
locks and dams in the Ohio River Canali
zation Project from 1910 to 1922 were ex
pended chiefly on structures upriver from 
Louisville. Construction of only three 
navigation structures on the Lower Ohio 
- Lock and Dam No. 41 at Louisville; No. 
43 at West Point, Kentucky; and No. 48 
below Henderson, Kentucky, not far from 
the site of the wing dam constructed by 
Colonel Long in 1826 - was completed 
before 1922, and serious problems were 
encountered in their construction. Above 
the Falls of the Ohio most locks and dams 
were constructed on rock and compacted 
gravel foundations; below Louisville such 
stable foundations were seldom available. 
Shifting sand foundations, recurrent flood
ing of cofferdams, short working seasons, 
and other problems so delayed construc
tion that abandoning the slackwater pro
ject below Lock and Dam No. 48 was con
sidered. 

Few contractors were hardy, or 
"foolhardy," enough to undertake the 
projects below Louisville, But, through 
the leadership of such outstanding engi
neers as William H. McAlpine, construc
tion methods to meet each exigency were 
devised by the Louisville Dishict staff. In 
1922 the big push to complete the canali
zation project to Cairo began on the Lower 
Ohio, and the Louisville District, which 
was also directing work on tributary 
streams and construction of a higher dam 
for both navigation and hydroelectric 
power production at the Falls of Ohio, be
came the "largest cOllshuction District" in 
the Corps. The slogan of the Ohio Valky 
Improv('mcnt Association was "On to 
cairo by 1929," and the Louisvill e District 
met this goal. 

Canalization Administration 
Engineer officers stationed at Louis

ville, as elsewhere, reported directly to 
the Chief of Engineers until 1888, when 
the Corps decentralized administrative 
functions by dividing its program in the 
United States into five sections supervised 
by five Division officers. The Louisville 
Engineer District was first placed in the 
Northwest Division. Division Engineers 
were ordinarily senior officers "'ith long 
experience, who at the beginning func
tioned as both District and Division En
gineer, and the sole staff of the Division 
office was commonly a single clerk. 1 

The staff of Division offices gradually 
expanded, as Divisions were assigned 
project review, budgetary management, 
and comprehensive planning functions. 
On November 15, 1901, the Cenb'al Divi
sion, with offices at Cincinnati, was estab
lished to supervise Districts in the Ohio 
River Basin, then including Pittsburgh, 
Wheeling, First Cincinnati, Second Cin
cinnati, Louisville, Nash"ille, and Chat
tanooga Disb'icts . After 1901 the Lousville 
Engineer Dish'ict and other Districts be
came adminish'ative entities " 'ith con
tinuous records, no matter what staffing 
and project changes occurred, and all offi
cial reports and correspondence \\'ere 
channeled through tl1e Cenb'al Division. 
The Cenh'al Di\'ision supelyised opera
tions in tl1e Ohio Basin until the canaliza
tion project \\ 'as completed in 1929. From 
1929 to 1933 an eflOlt "'as made to reduce 
administrative costs by consolidating se\'
eral Division offices, but the system did 
not pro\'(' satisbdory. The Ohio Ri"er Di
vision (ORD) ",as created on December L 
1933, and it occupied the old Cenh'al Di
"ision officcs in Cincinnati . ORD still 



LOUISVILLE DISTRICT AND CANALIZATION 175 

supervised Engineer operations in th e 
Ohio River Basin in 1975.2 

Improvement of the Falls of the Ohio, 
1897-1914 

From 1881 to 1901, 135,630 boats trans
porting cargoes aggregating 37,081,078 
tons locked through the Louisville canal; 
the annual average was 6,780 boats and 
1,854,053 tons. About 75 percent of this 
tonnage was coal; next in impOltance was 
lumber, followed by steel and iron prod
ucts, sugar and molasses , salt, and agricul
tural produce. Traffic congestion was a 
major problem. On July 6, 1902, for in
stance, towboats pushing 461 barges ar
rived at the canal. By operating the canal 
full-speed around the clock, the canal staff 
completed 213 lockages to pass the coal 
fleet through by July 17.3 

To enable coal-tow passage over the 
Falls and avoid the delays of lockage, rock 
excavation was undertaken at Indiana 
Chute at each low-water season prior to 
1897, but this was an unsatisfactory pro
cess. A cofferdam was conshucted in 1897 
across the Indiana Chute to reveal the ac
tual condition of the channel. The en
gineer in charge reported: "We have 'now 
an accurate knowledge of what has been 
done and what remains to be done, and in 
addition will be enabled to dispel the 
cloud of mystery which has for years made 
the Indiana Chute a terror to steamboat 
men." Sufficient excavation was accomp
lished to provide relatively safe navigation 
through Indiana Chute, and traffic con
tinued to use the Chute at high water after 
Lock No. 41 was completed in 1921.4 

The original timber-crib dam across the 
Falls, completed under the direction of 
General Weitzel in 1881, raised the pool 
above the Falls approximately three feet. 
A project to provide nine-foot navigation 
above the Falls to Madison, Indiana (the 

site of proposed Lock and Dam No. 40), 
was completed about 1910. The com
pleted dam along the crest of the Falls 
consisted of eleven sections of Boule 
gates, Chanoine wickets, and masonry 
weirs . The District Engineer commented 
in 1914: "No other movable dam of as 
great width or contending against such 
adverse conditions is known to exist any
where. The work was therefore more or 
less experimental and in view of th e 
knowledge available at that time is very 
successful." The project had one major de
fect: the piers separating the dam sections , 
instead of being flush with the upstream 
edge of the dam, projected 42 feet up
stream from the dam to serve as icebreak
ers . The maneuve r boats operating the 
movable dam sections experi enced dif
ficulties in moving around the piers and 
on several occasions went ove r the dam 
and Falls and were lost. 5 

Lock and Dam No. 41 : Construction 

The Lockwood Board, when planning 
the Ohio River Canalization Project in 
1906, proposed raising the dam across the 
Falls, widening the Louisville canal to 
170 feet to permit traffic to pass while in 
the canal, and conshucting a new lock, 
No. 41 of the Ohio River series , with di
mensions of 85 by 600 feet. Major Lytle 
Brown, Louisville District Engineer, 
pointed out that the 85-foot wide lock 
would be the only one on the Ohio with 
less than the standard llO-foot width. He 
suggested that the Louisville lock be also 
llO-feet wide and the canal prism be 
widened to 200 feet, predicting that these 
changes would avert the " bottleneck" 
sure to develop when inland marine en
gineers designed floating equipment for 
the standard llO-foot wide Ohio River 
lock. The Secretary of war approved Major 
Brown's suggestions in 1911, and con-
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struction of a standard Ohio River lock on 
the southwest side of the old double-lift 
Weitzel lock began in 1911.6 

The Merrill rolling-gate had been used 
on locks on the Upper Ohio because of the 
engineering problems of constructing 
satisfactory mitering-gates for a llO-foot 
wide lock chamber. Rolling gates had sev
eral operational defects - the tracks and 
wheels required expensive maintenance 
and the gate recesses were badly silted up 
in high water. At Lock No. 37 just below 
Cincinnati, for instance, the lock recesses 
were filled with 2500 cubic yards of silt by 
the record flood of 1913. This was serious, 
for it required 28 days of round-the-clock 
work to get the lock back in operation. The 
problem of designing satisfactory 
llO-foot-wide mitering-gates \\'as solved 
at Lock No. 41 by the Louisville District 
engineering staff - Principal Engineer 
William H . McAlpine , Assistant En
gineers Paul Grunwell, Whitney 1. Ger
gory, Frank 1. Louckes , Robert A. 
Strecker, and Malcolm Elliott. Malcolm 
Elliott had charge of gate design, and the 
improved gates were chiefly the results of 
his work. Elliott later accepted a commis
sion in the Corps of Engineers and be
came first District Engineer at Hunting
ton, West Virginia, District in 1922.7 

Construction of Lock No. 41 and en
largement of the Louisville canal were 
plagu ed by delays and accidents. The 
flood of 1913 filled the excavations with 
silt and debris, and recurrent floods sub
stantially d elayed progress. The lock con
tractor (Ohio River Contract Company) 
failed in 1915 and went into receivership ; 
and during the first World War, 1917-1918, 
great difficulties were encountered in 
employing labor and purchasing materi
als. Th e old canal continued in service 
during en largemen t, with a portion of the 
rock ledge and old stolle-masonry \\'all 
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serving as a cofferdam between the old 
canal and the excavation. On October 5, 
1915, a section of the old wall and rock 
ledge collapsed, releasing a wall of water 
into the ne\\' excavation. \York was then 
underway about 3,000 feet from the break, 
and locomotive and boat whistles gave 
warning. Before the water hit the work 
site, all workers, save one who drowned, 
managed to scramble out of the excava
tion. Floods, accidents, contractor failure, 
and limited funding delayed the opening 
of Lock No. 41 till May 1, 1921.8 

Pou;er Development at the Falls 

While Lock No. 41 was under construc
tion, interest in developing potential hy
droelectric power at the Falls of the Ohio 
was increasing. To produce hydroelectric 
power economically it is necessary that 
adequate water and fall, or " head," be 
available a substantial percentage of the 
time. The movable dams of the canaliza
tion project seldom had sufficient "head" 
for commercial power production, but the 
Falls of the Ohio had been used to power 
water mills for many years and hydroelec
tric power production appeared feasible. 

Perhaps George Rogers Clark was the 
first to recognize the water-power poten
tial of the Falls ; in 1807 he sold property 
on the Indiana side for tl1e construction of 
a water-powered flour mill. The Tarascons 
of ShippingpOlt erected a Six-StOlY flour 
mill po\\'ered by water \\'heels about 1815; 
the Army Ordnance Department consid
ered constTllcting an armory at the Louis
ville Canal in 1823 to take advantage of 
a\'ailable water pO\\'er; \yater mills to 
cmsh limestone into Louis\'ille hydraulic 
cement operated at the Falls until 1892; 
and the Ohio Falls Hydraulic and ~Ian
ufacturing Company operated a large flour 
mill near ,1effersOlwille until 1902. \\'hen 
their flour mill burned in 1902, the Ohio 
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Falls Company developed plans for a 
million-dollar dam across the Falls to 
maintain a pool level of 12.7 feet at low 
water and facilitate power production. 9 

Major George McC. Derby, Louisville 
District Engineer, strongly supported the 
company's plans in 1903, pointing out that 
such a dam would provide a long slack
water pool for navigation and that im
provements in electric power transmis
sion made such a project feasible. He pre
dicted: 

The conshuction of a dam at Louisville that will 
make thi s wate r powe r available for commercial 
purposes is a probability of the near future that 
should be reckoned with in connection with the 
improvement of navigation , the more so as the two 
inte re sts need not necessarily conflict with each 
othe r, but, on the contrary, might readily be so 
adjusted as to be mutually advantageous. 1o 

But the company never matured its 
plans and the subject was dropped until 
1912, when District Engineer Lytle 
Brown (Chief of Engineers, U. S. Army, 
1929-1933) and his chief assistant, William 
H. McAlpine, restudied the project. Major 
Brown published several articles in en
gineering journals which clearly demon
strated that improved low-head hy
droelectric turbines and the growing in
dustrial market at Louisville made the de
velopment of power at the Falls of the 
Ohio practicable. The Army Ordnance 
Department studied the Falls in 1917 as a 
possible location for nitrate plants for 
munition production, but eventually 
selected sites near Muscle Shoals on the 
Tennessee River,u 

District Engineer George M. Hoffman 
reviewed the power situation at the Falls 
in 1920. He found that a coal-shortage, 
chiefly caused by traffic congestion on 
railways during and after the war, had 
muftiplied the price of coal and the power 
produced at steam-electric plants. Louis-

ville also suffered annual losses of three 
million dollars as a result of coal-smoke air 
pollution. Colonel Hoffman believed that 
these problems could be alleviated and 
Ohio River navigation could be benefited 
by the conshuction of a higher, combined 
power and navigation dam at the Falls, 
which reduced the costs of the canaliza
tion project by eliminating the necessity 
for constructing proposed Dam No. 40 at 
Madison , Indiana. l2 

The existing dam at the Falls in 1920 
was designed to maintain an upper pool 
elevation at 412 feet, providing a 
minimum depth for navigation upriver to 
the proposed site of Dam No. 40. In 1921 
the Louisville District initiated planning 
to raise Dam No. 41 to furnish a stable 
pool eight feet deeper; that is , to raise the 
upper pool to elevation 420, thereby 
eliminating Dam No. 40. The District also 
publicized the fact that the higher pool 
elevation would provide sufficient "head" 
for economic production of secondary 
hydroelech'ic power. l3 

After Major Lytle Brown had published 
his study of the power potential at the 
Falls in 1912, John William Link, Hy
draulic Engineer for Byllesby Engineer
ing and Management Corporation, of 
which Louisville Gas and Electric Com
pany was a subsidiary, had begun studies 
of the project. Byllesby Engineering or
ganized the Louisville Hydro-Electric 
Company and in 1923 applied to the Fed
eral Power Commission (FPC) for a 
license for a power project connected to 
Dam No. 41. Municipal authorities of 
Louisville also became interested in the 
project, employed Major General William 
L. Sibert to make the engineering studies, 
and applied for a license. l4 

General "Goliath" Sibert had left the 
Ohio Valley in 1907 to join General 
George W. Goethals (who, like Sibert, had 
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acquired his first ciyil \\-orks experience in 
the Ohio \'alley as assistant to Colonel 
~Ierrill) in completing the Panama Canal. 
General Sibert had served as first Chief of 
Chemical Warfare Service during the First 
World War and returned to the Green 
River Valley in 1920, settling at Bowling 
Green to pursue his fox-hunting hobby 
and a career as consulting engineer during 
retirement. 1S 

Because Louisville would haye had to 
build its own power distribution lines , or 
take over the Louisville Gas and Electric 
Company through condemnation proceed
ings , and in either case would haye ex
ceeded its bonding limitations , the FPC 
awarded the licens e for pO\.ver develop
ment at the Falls to Byllesby Engineering 
on D ecember 4, 1923. Construction of a 
new dam and powerhouse on the Falls 
began in 1925 and \\"as completed in late 
1927 0:"e\\- Dam Ko . -11 \\-as an " L " 
shaped structure. e ight feet higher than 
the old dam and 8,652.6 feet long, consist
ing of 3,832 feet of fixed dam, 3.740.6 feet 
of movable Boule dam, 220 feet of bear
traps and bear-trap piers , and 860 feet of 
Chanoine wicke t nayigable pass. The 
concrete powerhouse had eight turbine 
power units, \\-ith 108,000 horse-power 
capacity. After testing, power production 
began on October 10, 1927, and the 10\\'
h ead turbines performed \yell. In fiscal 
year 1931, for instance, power production 
\\-as suspended because of lack of "head" 
for only nine days and total production 
amounted 257,467,300 kilowatt hours. 16 

"Sadir of Ohio RiccI' Commerce 

By 1917 tht' \\ 'aterborne commerce 
which the Ohio Rin' r Canalization Project 
was des igned to sen 'e had practically 
come to a halt. Th e steamboat packd and 
freighting business d\\ 'indled throughout 
the first quarter of the hn'nti e th century, 
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and in 1916 the historic shipment of coal 
from Pittsburgh to Ke\\" Orleans abruptly 
ceased. \\'aterborne commerce on the 
Ohio reached a low in 1917 of 4,598,875 
tons. Colonel Thomas P. Roberts , who had 
participated in the survey of the Ohio 
Riwr just after the Civil War and who had 
become an Assistant Engineer in the 
Corps , said in 1923: "At present the Ohio 
is. to a considerable extent, only a play
ground for owners of small locally owned 
boats engaged in a short-distance 
transportation ."17 

The transportation needs once served 
by the steamboat packets ceased to exist in 
the twentieth century, but a few packets 
continued to eke out a business until the 
Depression of the 1930s. The end to the 
Pittsburgh to ;\" e\\" Orleans coal trade ,,-as 
more sudden. The ~Ionongahela River 
Consolidated Coal and Coke Company, or 
the " Combine," including nearly every 
coal shipper in the Pittsburgh area, had 
been formed in 1899, and by 1906 it 
o\\'ned and operated 80 towboats and 
4,000 barges and coalboats, moving about 
1.2 million tons of coal annually to Xew 
Orleans . But the need for coal of the steel 
industry of the lTpper Ohio Valley, com
petition from Alabama coalfields and Ok
lahoma oil in the ;\"e\y Orleans market, 
and major losses of floating plant on the 
unimproved LO\\'er Ohio and ~1ississippi 
ri\-ers led the Combine management to 
the decision to end the coal trade on the 
Ohio in 1916. Thus, in one stroke. fifty 
percent of the total \\'aterborne commerce 
on the Ohio \\ 'as taken from the rin' r. 18 

Colonel William \Y. Harts. Central Di
\'ision Engineer. said in 1923: 

Tht' supreme test ,)f the public \ 'a lue of an ~ ' in
land \\"ate\'\\"<\\ must al"'a\'s he an economic one. 
Call tIlt' ;ll'hHlI ton-mile l'l)st to the sh ipper of haul
ing l)\" harge and tll\\'boat. ,)1' by other similar 
means, \\'h<'ll added to the ton-mile cost of interest 



,~.; 
.~~""----. " , 

... 
" ." 

~4-' ~;/~~~~ 
'" ~ .:- l~:. ~~ 

/ 

~:;~~,:f 
IJr-~\ 'I .1 li 1HI 

..... ~. - ~ ~ ~ 

';:t.'-:':..-

--=- -
Drawing showing the combined navigation and h~ ' c1 ro-e lectri c deve lopmen t at the F all s of the Ohio at Louis
vill e, Kentu cky. 

\.. 

t""' 
o c -C/) 

< I-< 

t""' 
t""' 
~ 

U 
I-< 
C/) ..., 
~ -() ..., 
> 
Z 
U 
() 
> 
Z 
> 
t""' 
I-< 

N 
> 
>-j -o z 



180 

on the first cost, depreciation, and maintenance of 
the water-way now borne by public taxation, ef
fect, wh en combined a savings over other means 
of transportation ?'9 

E stimates of the ton-mile costs on the 
Ohio River, after the end of the long-haul 
coal trade , were n ot favorable , for the 
overhead costs on the canalization project 
were relatively fixed and diminishing traf
fic resulted in a relative increase in costs 
p er ton-mile . Costs of the canalization 
project were calculated in 1922 at 13.4 
mills per ton-mile. Adding the 5 mills per 
ton-mile charge of the carriers led to the 
conclusion that freight moved on the Ohio 
at 18.4 mills per ton-mile. When compared 
to prevailing railroad rates of 13.9 mills 
per ton-mile, the Ohio River Canalization 
Project appeared to be a poor invest
ment. 20 

Frank A. Alfred, a railroad official , as
serted: 

It does not seem like ly ... that the completion 
of the improvement project \\·ill result in a consid
erable increase of rive r traffic. Coal which for
merly \\'ent from Pittsburgh to l\ e \\' Orleans is 
now obtai ned from Tennessee a nd Alabama, 
partly by rai l and partly by water. The sand and 
gravel business is pure ly local and would have 
existed in about its present volume if no im
provemen ts had been made. In the light of present 
experience, one is forced to the conclusion that th e 
cunstructi on of these works was an econ omic 
waste. The Ohio is the one river in the United 
States on which th ere seemed to be a fai r prospect 
of developing a large and important traffic. These 
great expectations have not been realized and th e 
wri ter fee ls it must be admitted that the experi
ment is a failure .21 

The Corps still predicted that, in the 
e nd , the project would be successful. 
Major Malcolm Elliott, fOlm er Assistant 
Engineer in the Louisville District, com
pared th e Ohio River Canalization Project 
to a railroad under cons tru ct ion from 
Pittsburgh to Chicago which was com
pleted only to Fort Wayne. It could not lw 
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a paying proposition until completed. And 
William M. Hall, Assistant Engineer on 
the canalization project, questioned the 
necessity for computing the economics of 
the project: 

The Government is now spending money many 
times as much for highways and National paved 
roads as for rivers and harbors. ;'\0 such test as that 
referred to seems to have been suggested as a 
condition for that expenditure. Why, then, should 
such a test apply and be the final crite rion for river 
improvement any more than for public highways 
for au tomobil es, h orse, an d pedestrians from 
which no revenue is received or expected except 
in the way of l\a tional prosperity and the tax 
the reon?22 

In this atmosphere of doubt of the 
project' s efficacy and predictions of dire 
failure , Congress expressed its faith in the 
capability of the Corps and its belief that 
waterways transportation had a future in 
the United States by making substantial 
appropriations for rivers and harbors in 
1922 and in subsequent years . To avoid 
falling again into the "pork barrel" pit, it 
assigned the total appropriations to the 
War Department for allotment to projects 
according to the ir merits, and the Ohio 
River Canalization Project was given large 
shares to expedite its completion. The 
slogan popularized by the Ohio Valley 
Improvement Association was : "On to 
Cairo by 1929! "23 

Larges t Construction District of the 
Corps 

The First Cincinnati Engineer District 
continu ed to adm inister the old open
channel project on the Ohio until 1929. 
Consbuction of the locks and dams was 
assigned to Pittsburgh District. from the 
head of the dyer to Steubenville. Ohio 
(Locks alld Dams. Nos . 1-10); \Y}wehng 
Dish-iet, from Steubendlle to Huntington, 
Wes t Virginia (Nos. 11-28); Second Cin-
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cinnati District, from Huntington to Madi
son, Indiana (Nos. 29-40); and Louisville 
District, from Madison to the mouth of the 
river (Nos. 40-54). Prior to World War I , 
the District Engineers participated in the 
Ohio River Board centered at the Wheel
ing office, which worked out standard de
signs for the locks and dams and studied 
related problems , but after the war most 
construction was in the Louisville District 
and the Ohio River Board suspended its 
meetings.24 

In 1922, as active construction ended on 
the Upper Ohio, the Wheeling and Sec
ond Cincinnati Districts were consoli
dated in an Engineer District at Hunting
ton, West Virginia, and the First Cincin
nati District was assigned a section of the 
canalization project. The Louisville En
gineer District, after 1922, was construct
ing and operating twelve locks and dams 
on the Ohio in addition to its projects on 
tributary streams and the new dam at the 
Falls of the Ohio. A. C . Wakefield, Chief 
Clerk of Louisville District, 1924-1945, 
claimed that during the 1920s the Louis
ville District was the " largest construction 
district in the United States." It is a fact 
that Nicholas Longworth, Majority Leader 
of the House of Representatives, heard a 
rumor in 1925 that Louisville and Cincin
nati Districts were to be consolidated and 
asked the Chief of Engineers if it were 
true. The Chief replied that the Louisville 
District had such a workload, that if any 
change at all were made it would be to 
subdivide it into several Districts .25 

Construction of Locks and Dams Nos. 43 
and 48 

Locks and Dams Nos. 41, 43, and 48 
were first selected for construction in the 
Louisville District. The Ohio River Con
tract Company was awarded the contract 
for Nos. 41 (at Louisville canal) and 48 

(near Henderson, Kentucky) in 1911. The 
firm failed in 1915 and the projects were 
completed by subcontracts let by the re
ceiver. The Louisville District recom
mended in 1913 increasing lock-lifts and 
relocating proposed dam-sites to eliminate 
a lock and dam between Nos . 41 and 48 to 
reduce costs, and, after study, proposed 
Lock and Dam No. 42 was deleted from 
the project.26 

All locks and dams constructed above 
Louisville rested on rock or compacted 
gravel formations; below Louisville al
most every lock and dam would have to be 
constructed on unstable sand and gravel. 
Potential con tractors refused to bid on the 
lower river projects, saying it would be 
" impossible" to construct impervious cof
ferdams on such a foundation. As a result, 
most locks and dams on the Lower Ohio 
were completed by the District staff with 
hired labor. 27 

And the troubles experienced in con
structing Locks and Dams Nos . 43 and 48 
were not encouraging. Ohio River Con
tract Company, the sole bidder, was 
awarded the contract for No. 48 in 1912. 
The project was flooded and heavily dam
aged by the near-record flood of early 
1913. Then on July 21, 1913, a cofferdam 
"blew out." Four loaded coal barges , a 
barge of lumber and a barge of piles were 
drawn through the break and rolled over 
and over, destroying much of the 
contractor's equipment. There were no 
bidders for construction of No. 43, and the 
District undertook the work with hired 
labor. Records of work at the project in 
late 1914 and early 1915 indicate some of 
the problems experienced: on October 16 
cofferdams were flooded ; th ey were 
pumped out and work resumed October 
21. They were flooded again December 9, 
pumped out on December 17, and flooded 
again on D ecember 22. Work resumed 
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April 28, 1915; the cofferdam was flood ed 
on May 27; pump e d out on June 18 ; 
flooded on June 19; pumped out again 
June 24.28 

In 1918 the w orst ice conditions of rec
ord on the Ohio River hit the projects. 
James F . Nutty, Chief Clerk, telegraphed 
the Pres ident of th e Miss iss ippi River 
C ommiss ion and requested aid in retriev
ing the fl oating equipment d escending 
the Ohio in the ice gorge. It included all 
the contractor's fl oating plant from Dam 
No. 48, m ost of the government floating 
plant from Dam I\ o. 43, plus fifty coal 
barges , a towboat, and hundreds of mis
cellaneous watercraft. Mos t of th e govern
ment vessels w ere eventually retrieved, 
but the contractor at o. 48 lost equip
m ent valued at $50,000. As a result of 
floods, ice gorges , cofferdam p roblems, 
and other d elays, No. 48 took eight years, 
1913-1920, t o comple te, exceeding the 
original contract time limit 100 percent. 
No. 43 took seven years, 1914-1920.29 

These difficulties created d oubt about 
the future of the project and study began 
in 1918 of eliminating all locks and dams 
of the series b elow o. 48 and maintain
ing the channel by dredging. The Louis
ville District found that a nine-foot depth 
could not be maintained economically by 
op e n-ch a nn e l w ork . T o low er project 
costs, it designed Chanoine wickets twen
ty-feet long for the lower river and relo
cated the dam-sites to eliminate one lock 
and dam, renumbering the sh-uctures to 
d elete number .5-1 of th e seri es .30 

Co nstru cti o ll Methods 

Cons tru ction on the Ohio was, and is, 
subj ec t to many difficulti es not e ncoun
tered on d ry-land p rojects . Flood s fre
qu e ntl y arrived un exp ecte d ly, topp ing 
cofferdams , injuring equip me nt, destroy
ing comple ted work, and b llrYing th e \\'ork 

THE FALLS CITY ENGII\EERS 

under tons of silt. 'York \"as ordinarily 
suspended during bad weather and high 
water seasons; on this account, contractors 
were often allowed a certain number of 
" fair working days" to complete a project. 
D elays and accidents b eyond the control 
of the contractor were usually considered 
ample reason for extending contract time, 
but contractors assum ed all ri sk to the 
equipment and unfinished construction. 
And this was wh~, few contractors were 
interes ted in bidding on the locks and 
dams below Louisville. 

Since most project sites on the lower 
river \\'ere distant from large towns, the 
first step , afte r land acquisition " 'as com
plete, " 'as to construct quarters for hired 
labor - usually consisting of an office, a 
wareh ouse, a machine and blacksmith 
sh op , a cem ent sh ed , a mess hall , bunk 
h ouses, family quarters, and a small pO\\'er 
house. At D am 50 (near Cave-in-Rock) 
quarte r s for 300 worke rs w e re con
structed ; at Dam 46, near Owensboro, no 
quarters " 'e re required . On the Upper 
Ohio the cost of a lock and dan1 had been 
estimated at $1,200,000 wh ere the riyer 
\\'as 1200 feet " 'ide, adding $400 for each 
additional foot of \\'idth, and actual costs 
approximate d th ese es timates . On th e 
Lower Ohio, the isolated locations of most 
structures and the sh orter \\'orking seasons 
b ecause of high wate r increased cos ts. 
The rule-of-thumb used by Principal En
gineer William H . ~l cAlpine for each lock 
and dam \\ 'as $500,000 for prelimin ary 
\\' ork ; $1,200,000 to $1.-100,000 for lock 
cons h-ucti on ; $700 pe r linear foot of dam ; 
and about $150.000 for contingencies. 3 1 

\\ 'iIliam H , ~k:\lpin e, the Pri ncipal As
sis tant E n gin eer of Louis\,ille Dish'ict, 
1912-1930, supt' IYi sed most consh'uction 
on the Lo\yn Ohio. ~Ir . " Mac" as he was 
kn o\\'1\ to h is colleagues , \\'as an 1896 
gradu ate of ~Iassachust'tts Instihlte of 
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Technology. He began his service with 
the Corps on the Kentucky River in the 
Cincinnati District in 1902. Mr. Mac di
rected design and construction of locks 
and dams on the Upper Mississippi River 
from 1930 to 1934, then became Chief of 
Engineering Division, OCE, serving as 
consultant on scores of flood control, hy
droelectric, navigation, and multipurpose 
projects. In 1946, Mr. Mac was recognized 
as "foremost in his field," and by permis
sion of Congress was appointed Special 
Assistant to the Chief of Engineers, senior 
to all other engineers in the COrpS .32 

When the Louisville Dish'ict Engineer 
learned that Mr. Mac had been offered a 
lucrative position with a private firm in 
1916, he urgently recommended an in
crease in salary, declaring that Mr. Mac's 
services would save the United States a 
hundred thousand dollars on each lock 
and dam completed on the Lower Ohio. 
Mr. Mac stayed with the Corps and com
pleted some fifty-four years of service to 
the nation before his death in 1956.33 

One of the engineering problems Mr. 
Mac and the District staff solved on the 
Lower Ohio was building locks and dams 
on a sandy foundation. The solution 
chiefly consisted of driving round timber 
piles, ordinarily about thirty feet long, to 
the rock substrata, and building the con
crete foundation for the lock or dam struc
ture around the tops of the piles. Wooden 
and, later, interlocking-steel sheet piling 
was driven down on the upstream side of 
the structure to form a cUltain protecting 
the foundation. Riprap stone was placed 
on the downstream side to prevent scour 
and further stabilize the structure. Only 
one foundation failure was experienced 
during construction of the canalization 
project, and that was at Dam No. 26 on the 
upper river where a weak shale founda
tion slid laterally.34 

Cofferdams, usually in three sections to 
hold out the river while the site was exca
vated, piles driven, concrete poured, and 
movable wickets installed, also presented 
a problem. The first cofferdams used on 
the canalization project were the "Ohio 
River box type" - wooden box frames 
about twenty feet wide and sixteen to 
twenty feet high, which were dropped 
into the river in sections side by side and 
filled with sand by dredges. No effOlt was 
made to keep them completely watertight, 
and poweliul pumps served to keep the 
working area within the coffer reasonably 
dry. Steel cofferdams, of interlocking-steel 
piling fill ed with dredged materials, were 
first used by the Corps in raising the bat
tleship Maine from Havana harbor, and 
they came into us e on the Ohio about 
1917. They were not used extensively on 
the Lower Ohio, however, because Mr. 
Mac did not think their advantages out
weighed the difficulty and expense of re
moving the piling after work was 
completed.35 

Sand and gravel aggregate for concrete 
was dredged from the riverbed. Some mix
ing plants were placed on and in the cof
ferdams, and the concrete was distributed 
to the forms in buckets on small flat cars 
hauled by tiny locomotives, or by cables 
attached to a stationary engine. Floating 
mixers were used on occasion, and at 
Dams Nos. 45 and 46 Assistant Engineer 
H. G. McCorn1ick used a plan for placing 
concrete through chutes from a movable 
concrete mixer mounted on rails .36 

One particularly interesting develop
ment was the application of "Taylorism," 
or efficiency engineering, to the Ohio 
River project in 1915. Uniform cost
keeping accounting had previously been 
applied to shop and office management; 
Lieutenant Stuart C. Godfrey, mathema
tics professor at West Point, was assigned 
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to various construction sites on the Ohio 
in the summers of 1912-1917 to apply 
cost-keeping and efficiency management 
to field engineering. At such projects as 
Dams Nos . 39 and 43, the new accounting 
system made it possible to make available 
to project engineers the precise cos ts of a 
day's work by 9:00 a. m. the following 
morning. Reaction to th e sys tem was 
mixed, however. Captain H enry A. Finch, 
project engineer at Dam No. 39, believed 
the savings derived from the cos t-keep
ing efficiency system were less than the 
cost of the system itself, and asserted that 
common sense combined with close per
sonal observation by the engineers in the 
fi eld was more economical and equally as 
effective as the new system.37 

The experimental work of Lieutenant 
Godfrey foreshadowed, however, a type of 
engineering which was to be applied to 
civil works by the Corps nationally. 
Lieutenant Godfrey also applied the sys
tem to combat engineering; he received a 
commendation from Gen era l John J. 
Pershing during the First World War for 
constructing a 1,440-foot pontoon bridge 
in 58 minutes , 30 seconds. Godfrey later 
served as Chief of Finance Division , 
OCE, and in 1941 became Engineer of 
General Headquarters , U.S. Army Air 
Force, in which capacity he organized and 
led the first airborne aviation engineers.38 

The problems with operation of the 
Merrill rolling-gates have been previously 
discussed. The vertically framed miter
ing-gate constructed of structural steel and 
operated by a hydraulic oil cylinder and 
piston, designed in the Louisville District 
in 1913 became standard on the Ohio 
River. They opened and closed more 
swiftly with a single stroke of the piston, 
required less than half the power to oper
ate and eliminated the troublesome gate , 
recesses . The Chanoine wickets used at 

Davis Island, but increased in length to 
twenty feet, remained standard for the 
navigable pass in the lower river; how
ever, the navigable pass at Davis Island 
(No.1) was 559 feet wide, as compared 
with 1,248 feet at Dam No. 53. The bear
trap weir, installed at Davis Island in 
1891, was standardized on the lower river 
at two weirs, each 91 feet long, between 
masonry piers . The lower leaf was made 
entirely of steel and the upper leaf was a 
steel frame with wooden filler. The re
maining weir capacity was e ith er 
Chanoine wicket or movable Bebout 
wickets (designed by Assistant Engineer 
Guy B. Bebout of Wheeling Engineer 
District).39 

To meet th e goal of completing the 
project to Cairo by 1929, the work in the 
Louisv ille District was carried on with 
some urgency from 1927 to 1929. Con
struction of the last structure of the series , 
Lock and Dam No. 53 below the Grand 
Chain, began with the construction of a 
camp for workers in 1924. No. 53 included 
the standard Ohio River lock, a 1,248-foot 
wide Chanoine navigable pass, two stan
dard bear-trap weirs, and Chanoine and 
Bebout weir sections , the latter maneu
vered from a trestl e. The construction of 
No. 53 was pressed forward 24 hours a 
day, seven days a week when water stages 
permitted. The largest inland suction 
dredge in the world, the C. B. Harris , with 
a thousand-yards per hour capacity, was 
brought in to make the excavations and 
fills.40 

All workers were facing the inevitable 
reduction in force when the project was 
completed, but to finish the project in 
1929 it was necessary to keep morale at a 
high pitch and relatively high wages were 
paid. But hard work was expected in re
turn. One worker later recalled: "They 
drove us like mules. Didn' t matter how 



Lock and Darll 44 on th (· Ohio River. This was ty pical of the origillal low-lift s tructures huilt as part of the 
C a m.!i,,«tioll of t~J(' Ohio . 
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hard it rained. We worked. Nor how cold it 
got. We worked." Major W. W. Gruber, an 
Assistant Engineer on the canalization 
project, wrote a poem in 1929 about his 
experiences, which read, in part: 

Now the Chie f wants both gate s fini she d 
An' the coffers torren out, 

An' th e jacks and sectors' spended 
So' s to concrete round about; 

The pipe lines must be coupled 
An' the valves put in their place, 

The turbin e swung into its pit 
An' set to run its pace, 

An' he wants them rocks unloaded, 
Them as weighs ten ton or more 

An' he told us to dig grave l 
So's that con crete we can pour; 

Now we can't do mu ch with nothin ' 
'Til its fixed so' s it won't sink, 

But the derri ck boats is busted 
An' the highline's on the blink. 

Then you' re pluggin ' like the d evil 
Dayan ' Sunday an' at night, 

An' you do your level damndest 
Just to ge t things goin' right; 

Then the Big Chief comes a lookin' 
Just to find all fault he can , 

Sees a denick boat is idle, 
Says this crew ain 't wOlth a damn, 

H e could do th e job much be tte r 
An' with half the time and men, 

If he on ly wasn' t busy 
In the office now and then. 

Well I'd like to see him do it 
With this wom out Almy junk, 

When the derrick boats is buste d 
An' the highline' s workin' punk41 

Completion Ceremonies, 1929 

Lock and dam No. 53 was completed on 
August 27, 1929, and the Ohio Valley Im
provement Association joined with other 
river interests in organizing a project Ded
ication Cruise from Pittsburgh to Cairo in 
October, 1929, signaling the completion of 
the Ohio River Canalization Project at 
costs of about $125,000,000. A flotilla of 
packets departed Pittsburgh on October 
18. Pilots of the flagship, the Cincinnati , 

were Captain James H. Rowley (nephew 
of George Rowley) who had participated 
in the Davis Island Dedication ce re
monies in 1885, and Captain Je sse P. 
Hughes, who had piloted a boat at the de
dication of the second lock and dam, No. 
6, completed in 1904. Among the crowds 
of congressmen, Corps officials, and rep
resentatives of commercial interests, were 
James Milnor Roberts , grandson of Wil
liam Milnor Roberts, and Major General 
"Goliath" Sibe rt. Crowds gath e red at 
riverside to wave at the passing packets, 
and sirens , b ells , whistles , cannon salutes, 
and brass bands greeted the fl eet at evelY 
stop.42. 

Preside nt H erb ert Hoover, a profe s
sional engineer, joined the cruise at Cin
c innati on Octobe r 22. H e unv il e d a 
commemorative monument at Cincinnati , 
and in his address to the crowd expressed 
his regret that Colonel William E. Merrill 
and others who had initiated the project 
had not lived to see its completion. The 
President boarded the Greenbrier for the 
trip to Louisville, and as the boats passed 
Madison, Indiana, there was a grim re
minder of the Davis Island celebration of 
1885. A soldier was killed by a premature 
explosion of powder while firing a salute . 
President Hoover landed at Louisville on 
October 23, addressed a crowd at Louis
ville AuditOIium, and his speech showed a 
remarkable sensitivity to the historic as
pects of the occasion: 

While I am proud to be the President who wit
nesses the apparent completion of its improve
ment, I have the b elief that some day new inven
tions and new pressures of populati on will require 
its furth er development. In some gene rations to 
come, they will pe rhaps look back at our tIiumph 
in building a channe l nine feet in depth in th e 
same way that we look at th e triumph of our 
forefathers when, having cleared snags and b ars, 
they announ ced that a boat drawing two feet of 
wate r could pass safe ly from Pittsburgh to New 
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Orleans, Yet for their times and means th e ~' , too, 
accomplished a great task. It is the ri\'er th at is 
permanent; it is one of God's gifts to man , and 
with each succeeding generation \\'e \\'ill advance 

in our appreciation and' our use o(it. And ' wid; 
each generati on it will grow in the hi story an d 
tradition of our :\ ation,43 

The Pres ident left the cruise at Louis
ville and the cavalcade continued on to 
Cair~ , At Lock and Dam t\ 0, 53, General 
" Goliath" Sibert, who had so much to do 
with the adoption of the nine-foot project 
in 1910, addressed the crowd, and then a 
satin ribbon stretched across the lock \\'as 
cut and the fleet locked through, It 
reached Cairo and landed on October 29, 
1929, and after sunset the Cin cinllati de
parted on the return bip to the sound of a 
band playing '''Till We \leet Again," The 
band should have played "Taps ," for Oc
tober 29 1929 was the da\' of the resound
ing crash on Wall Street: which, in addi
tion to mal1\' other effects , brought a rapid 
end, exce~t for historic relics , to the 
steamboat packet business,44 

Conclusion 

Both fri ends and foes of th e Ohio Ri\'er 
Canalization Project had looked forward 
to the completion of the project in th e be
lief that its operation would provide con
clusive support for their respective \'iews , 
The editor of Engineering Ne tcs-record 
commented in early 1930 that on ly a great 
increase in traffic on the Ohio would jus
tify th e public investment, and that all fu
ture inves tments in waterways projects 
should depend, very largely, on the suc
cess or failure of the project. 45 

Th e canalization project had cos t onl~ ' 
about a third as mu ch as th e Panama 
Canal , but had taken twice as long to com
ple te, Senator James E. \\ 'atson of In
diana, member of Congress, 1895-1933, 
had th ese th oughts on the rt'asollS for the 
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slower progress on the Ohio: 
The Ohio River , , , always has been counted a 

necess~' project, and , , numerous appropria
tions were made for this lock or that dam, until, 
covering a long series of years, a work that should 
be consummated in a decade, has at last been 
fini shed, \\'h en a River and Harbor bill came be
fore Congress in the old days \\'e had to approp
riate for enough rivers to get enough legislators to 
carry it through, for if \\ ' e didn' t and the outsiders 
would outnumber the insiders, they would start to 
amend the bill , an d it would be amended until we 
would run counter to the President' s wishes and 
meet with executive inte r-position, We had to ap
propriate money enough to get enough people in
te re ste d to pass the bill , and no matte r how 
meritorious a proposition might be, if \\'e didn't 
have votes enough, it \\ 'as lost. I have voted to 
appropriate mone~ ' to impro\'e rivers that should 
have been macadamized for high\\'ays , , I hope 
that da ~ ' has pa sed in th e American Congress 

46 

Comple tion of the nine-foot project 
came far too late to aid the stean1boat pac
ket and freighting business, and, some
what ironically, the barge-to\\-ing interests 
who had opposed the project at its incep
tion were the chief recipients of the ben
efits of the project. Though the long-haul 
coal trade to A' e \\' Orleans had ended in 
1916, a short-haul trade continued and, as 
steam-electric plants were constructed at 
riverside, began to grow, Construction of 
steel-hull barges and boats , for use chiefly 
on the ~ l onongahela, began about 1910 in 
the Ohio \'al l e~ ' , In October, 1921, Jones 
& Laughlin Steel Corporation of Pitts
burgh loaded -1.000 tons of steel products 
in steel barges, moved them dl)\\'n the 
Ohio and ~Iissi sippi, and sa\'ed a tidy 
sum thereby, The company began regular 
shipments , and \\'as soon emulated by 
Carnegie Steel , American Bridge Inland 
SteeL Wheeling Steel and other corpora
tions, This lHe' \ \ ' traffic and the SUppOlt of 
the corporations for rapid completion of 
the canalization project \\'as doubtless a 
great aid to tl1e proponents of tl1e project 
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in Congress.47 

The shipment of petroleum products in 
steel tank barges also reached a significant 
proportion in the 1920s; the amount ship
ped down the Ohio to markets in the Mis
sissippi Valley reached 100,000 tons in 
1925. Private carriers, owned by steel, pe
troleum, and other corporations, trans
ported 95 percent of the commerce on the 
Ohio in 1926, but as the canalization proj
ect neared completion the American 
Barge Line of Louisville, a common car
rier, began operations with 50 steel barges 
and three Diesel towboats.48 

The first returns on the public invest
ment in the canalization project did not 
appear promising - tonnage fell to a De
pression low of 14 million tons in 1932. 
But by 1939 tonnage was roughly 26 mil
lion tons; ton-mileage, indicating move-

ment of cargo longer distances, was dou
ble that of 1929; and steel and peh'oleum, 
neither of which moved via the Ohio to 
any appreciable extent prior to 1929, 
ranked second and third behind coal in 
tonnage . The Lockwood Board had pre
dicted in 1906 that a nine-foot project on 
the Ohio would produce transportation 
savings of $2,280,000 annually; estimated 
savings by 1939 were several times that 
figure. 49 

Perhaps more important to the average 
citizen of the Ohio Valley was the fact that 
h'ansportation savings enabl ed producers 
to make a greater profit which was passed 
on by the producers to the consumers to 
the disadvantage of competitors, but to the 
benefit of the public whose taxes had 
funded construction of the Ohio River 
Canalization Project. 
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CHAPTER XII: ORIGINS OF OHIO VALLEY FLOOD CONTROL 

Floods occurred in the Ohio Valley long 
b efore Europ ean explorers entered the 
region and b efore American pioneers de
nude d the region of its virgin fores ts , 
Fragmentary records indicated the fl ood 
of 1763 was the highest of record on the 
Upper Ohio River until 1936, and the 
flood of 1773 reached a h eight on the 
Lower Ohio probably not exceeded until 
1937, These floods, b ecause of the sparse 
population of the Ohio Valley, caused lit
tl e property damage and human distress, 
but as settlements developed in the flood 
plain the consequences of each fl ood in
creased proportionately, The great floods 
of 1832, 1867, 1883 , and 1884 on th e 
Lower Ohio caused major damages, and 
after the fl ood of 1884 the Corps of En
gineers was ass igned its first limited fl ood 
control mission in the Ohio Valley, 

Damages to the human environment re
sulting from fl oods in the twentieth cen
tury were so staggering that great public 
support developed for a comprehensive 
program of fl ood control. Planning studies 
were made from time to time b y the Corps 
in the early part of the century, and in the 
1920s the comprehensive "308 RepOlts" 
were comm enced, After the calamitous 
Ohio Ri ver fl oods of 1936 and 1937, Con
gress committed th e Unites States to a 
complete p rogram of fl ood conh'ol and au
thorized cons truction of e lements of the 
Ohi o Ri ve r Floo d Co ntrol Pl an, Th e 
Loui svill e Engineer Dish'ict, as part of a 
nati onwide Corps effort, laun ch ed con
struction in 1937 of the first elements of 
the program to provide substantial protec
ti on against fl ood disas ters for citi z(' ns and 
industry in the Lower Ohio Bas in , 

Early Flood History 

Thomas Hutchins , British Army En
gineer, was stationed at Fort Pitt when 
fl oods occurred in 1762 and 1763, Hutch
ins and the British at Fort Pitt provided 
flood relief for victims - mostly Indians 
- of the fl ood of 1762, and during the 
flood of 1763 h e and other British Army 
Engineers directed evacuation of the for
tifi cations at Pittsburgh and completed 
doubtless the first fl ood-damage report in 
the Ohio River Bas in - two lives \\'ere 

lost and a number of cabins destroyed.! 
On the bas is of historical records, 'it has 

b een estimated that the 1773 flood on the 
Lower Ohio was as great as that of 1937; it 
crested at only 75 feet at the site of Cin
cinnati , whil e th e flood of 1937 ap
proach ed 80 feet, but it occurred b efore 
man-made structures en croach ed on the 
fl ood plain , It is also known that a major 
flood occurred in th e Wabash Valley in the 
spring of 1779, because , it \\-ill b e recalled, 
General George Rogers Clark had to con
tend \\ 'ith th e flood in his historic march 
across Illinois to assault the British forces 
at Vincennes, But the he ights of the ear
lies t floods in tl1e L(m 'er Ohio Yalley are 
matters of conjecture, and b ecause of li
mited population and urban development 
a t th e tim e d id n ot constitute major 
calamities, The fi r~ t record of serious fl ood 
damages at Loui s\'ille ,,'as printed in the 
L Oll iso illc C o rrcs p o lldc llt on April 3, 
18 15: 

T h", n; tmnrdin ,lr\" s\\' c ll in the Ohi (l d111ing the 
las t \H'c k mu st ha\"e (ll'casi()J1 ed in l'ak111nble 10ss 
to perS(l Il S !l\\,lling property adjacent to the rin' l". 
\\"( ' ullde rst'l1l d th at the \"a!uable manuf,lctUli ng 
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mill owned by Mr. Tarascon of Shippingport has 
been swept off, and a number of othe r mills in the 
vicinity of thi s p lace have been con siderab ly dam
aged. It is said to be higher at this time than it has 
been kn own for the last twen ty years.2 

Flood of 1832 

The flood of F ebruary, 1832, set records 
throughout the length of the Ohio River. It 
cres ted at 62.5 feet at Cincinnati ; 44.5 feet 
at Louisville; and 63.6 feet b e low th e 
Falls at New Albany - records which 
stood for fifty years. An eye-witness to the 
disaster at Cincinnati declared : 

It was painful to w itness destru ction on so vast a 
scale - some houses upset, othe rs in immine nt 
dange r . Flatboats loaded with women and 
children , furniture , and live-stock, were busily 
engaged in Race, Vine, Elm, and Walnut streets. 3 

The fire-house at Marietta, Ohio, com
plete with fire engine and buckets , was 
swept down river and found at Louisville 
six days later. Flood damages were severe 
from Pittsburgh to New Orleans . A Louis
ville newspaper reported that only the 
church steeple at Lawrenceburg, Indiana, 
remained above water and that "millions 
can scarcely compensate for the damage 
that has been experienced."4 

First Corps Studies of Ohio River Floods 

When the flood of 1867 hit the extreme 
lower section of the Ohio River, W. Milnor 
Roberts , Superintendent of Ohio River 
Improvement for the Corps , was directed 
by the Chief of Engineers to study the 
flood and report on its e ffects . During 
these studies , Roberts computed the ef
fects which the reservoir system proposed 
by Charles Ellet in 1850 might have had 
on its crest, and concluded that control of 
floods by reservoirs " by any human 
means attainable within the practicable 
limits of cost is impossible."5 

In planning the Ohio River Canalization 

Project in the 1870s, Colonel William E. 
Merrill also reviewed the navigation-flood 
control system proposed by Ellet, and he 
also concluded the system had problems 
too complex for solution at that time. Land 
acquisition cos ts would b e e normous; 
" terrible disasters" might result from im
proper reservoir management; and the 
engineering proble ms of con structing 
such reservoirs were, in the opionion of 
Colonel Merrill, b eyond solution. H e 
said: 

To build a dam 50 feet high in a running stream is 
excess ively difficult. Reservoirs eve n built per
fectly dlY . . sometimes burst. and eve n when 
you select your ground for the velY purpose it is 
difficult to p reve nt wate r unde r such a heavy pres
sure of 50 fed ... getting around the sides eve n if 
not going through the dam.6 

Ohio River Fl oods of 1883 and 1884 

Th e Ohio Valley suffered a flood in 
February, 1883, which surpassed the 1832 
record at Cincinnati by over two feet and 
cr es te d at Louisville about three fee t 
above the previous record (44.8 on the 
upper gage at the Falls and 70.2 on the 
lower gage on F ebrualY 16). Colonel Mer
rill reported a cofferdam at Davis Island 
Dam project was carried away and the 
flood breached the canal wall at the head 
of Louisville locks, but he supposed , like 
evelyone else, that the flood of 1883 was 
the climax for at least one generation. But 
precise ly a year late r a greater flood 
ravaged the Valley.7 

On Valentine's Day, 1884, the Ohio 
crested at Cincinnati at 71.1 feet, about 
four feet above the crest of 1883; on F eb
ruaIY 16 it reached 47.7 on the upper gage 
and 72 feet on the lower gage at Louis
ville. Flood damages were so catastrophic 
that Congress appropriated funds for the 
relief of flood victims (probably the first 
federal flood disaster relief provided for 
the Ohio Valley) and authorized the first 
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federal fl ood control projects in the Ohio 
Basin .s 

First Ohio V alley Fl ood C ontrol Proj ec ts 

In 1884 Engineering News publish ed an 
articl e asserting that, " in vie\\' of appalling 
and annual loss of life and prop erty in the 
Ohio Yallev from floods," Colonel J\l errill 
and Corps of Engineers ought to b e au
thorized to survey Ohio river tributaries 
for suitabl e fl ood control reservoir sites . 
The articl e concluded : "Against the fl ood
ing of ch eap lands on the tributaries, look 
at the millions of property destroyed in 
the citi es and to\\'ns b elo\v ." Congress 
w as n ot prep ared t o auth orize su ch · a 
study; h owe\'er, it did order investigations 
of le \'ee projects at Jefferson ville and 
La\\'re n ceburg , Indian a , and Sh a\\'
neetown, Illinois. 9 

About 80% of the inhabitants of Jeffer
sonvill e had been forced to evacuate dur
ing the fl ood of 1884, and the transporta
tion of military supplies from Jefferson
ville Quartermaster D ep ot had been sus
p ended for some time. Congress directed , 
on March 1, 1884, the Corp to rep ort "as 
to the practicability and p robabl e cos t of 
cons tructing a levee to prevent the over
fl o\\' of said city of Jeffersonvill e and the 
approaches to the quartermaster' s dep ot. " 
Colonel J\l errill reported that a levee to 
protect the town and dep ot to a height two 
feet ab ove the high \vate r of 1884 \\' ould 
cos t $50,000, and Congress p rovided that 
amount, the first federal appropriation for 
fl ood control in the Ohio Yalley. in the 
Rivers and Harbors Act of July 5, 1884, for 
the " improvement of the navigation of the 
ri vt' r at Jeffersonville. and the protection 
of th e Government property. " Fl ood con
trol was not specifically mentioned in the 
ac t; Congress actualh' authorized not fl ood 
control, but the protection of the quarter
mas ter depo t and th e impro\'l'm nt of 
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na\'igation . Presumably, a levee would 
keep b oats out of Je ffersonville during 
time of flood and provide a wharf for load
ing military supply shipments. Perhaps 
needless to say, "Padre" J\[errill did not 
approve of the policy of providing for 
flood control under the guise of improving 
navigati on ; nevertheless, h e p erformed 
his duty as directed. 10 

Th e contract for construction of the 
levee \\ 'as awarded to Joseph Coyne ofJef
fersonville on April 30, 1885, and the \\'ork 
\vas completed in August, 1886. The levee 
\\'as 5 ,818 feet long, containe d ab out 
44,000 cubic yards of earth, and was built 
to two feet above the crest of the record 
flood of 1884.11 

L a\\Te n ceburg, Indi an a, and Shaw
neetO\n1 . Illinois, had suffered repeated 
fl ood dan1ages, and municipal authorities . 
\vith aid from railroads \\'ith lines along 
the wate rfront, had expended substan
tial sums constructing levees . but they 
\vere owrtopped by the floods of 1883 and 
1884. Colonel ~1 errill , at the direction of 
Congress , rep Olt ed in 1884 that, though 
le vee con sh'u cti on w ould n ot b enefit 
navigation , both to\\'ns needed flood pro
tecti on. C ongress \\ 'as n ot prepared to 
adopt a definite policy for fl ood control; 
neverthe less . Lawrenceburg and Sh <1 \\'
neetown obtained appropriations for rais
ing and s tre n gth e nin g th e ir leH"e 
systems. 12 

Congres~ funded embanh.l n ent construc
ti on at La\\Tenceburg in 1886 to confine 
the J\liami Ri\'er dUli ng floods and pre
vent the fonnation of bars \vhich might 
ob struct na \'igati on ; and Sha\vn eeto\\,l1 
received an appropriation in 1888 to raise 
its levees to "confine the waters l)f the 
rin:' r. in great Hoods to the general course 
of its chann t' l." Additional funds \\'E're 
prll\ 'ided from time to time, and by the 
l'nd ll f the l·t' nnl ry th t' Curps of Engineers 
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had exp en d e d about $60,000 a t Law
renceburg and $89,000 at Shawneetown to 
raise the levees to two feet above the cres t 
of the 1884 flood. But these levees con
structed in sections b y various ag~ncies 
and raised on several occasions , did not 
prove satisfactory and were overtopped by 
several fl oods at a later date .13 

Flood Control C ontrOVe1"sy 

Pres ident Th eodore Roosevelt, 1901-
1909, was the strongest advocate of im
proved waterways to occupy the White 
House since John Quincy Adams. In crea
ting the Inland Waterways Commission in 
1907 h e directed that it sh ould develop 
comprehensive plans for water resource 
development, including such features as 
navigation, fl ood control, and hydroelec
tric power generation .14 

Colonel William H . Bixby, Central Di
vision Engineer (ORD), and M. O. Le igh
ton, Chief Hydrographer, U. S. Geological 
Survey, studied flood control reservoirs 
for the Inland Waterways Commission in 
1907 and 1908. Mr. Le ighton found that 
engineering advances since the 1870s had 
made safe resevoir construction feasible; 
that high cons truction and lan d cos ts 
could b e distributed over a number of 
years; and that, ultimately, project cos ts, in 
comparison with benefits , would be nom
inal. Colonel Bixby agreed in general with 
Leighton's findings, but pointed out that 
federal law provided for improvement of 
navigation alone and that Congress "has 
been reluctant to enter upon an enterpris e 
of such magnitude in cos t and such great 
extension of Federal powers. . . ."15 

An extended dispute ens u ed among 
professional engineers and personnel of 
the Corps about the feas ibility and prac
ticability of federal construction of reser
voirs for flood control. In 1910 and 1911 
the National Waterways Commission re-

viewed the issue, found that the sys tem 
would have greater prospects of success in 
the Ohio Valley than e lsewh ere in the 
United States, but reported: 

The Federal Government has no constitutional au" 
thority to engage in works intended primari ly for 
fl ood prevention or power development. Its ac
tivi ties are limited to the control and promotion of 
navigation and works incident there to. The com
mission is one of th e opinion that fl ood prevention 
is primaril y a local problem . 16 

Flood of 1913: the "Dayton Flood" 

While engin eers debate d th e proper 
methods for fl ood control and politicians 
discussed the legality of a federal fl ood 
preven ti on program , th e d evas ta tin g 
floods which swept the northern sector of 
the Ohio Basin in the spring of 1913 pre
cipitated some action. Madison , Indiana, 
where the Ohio cres ted at 62.8 feet, one 
foot above the 1884 record, was the only 
re porting s ta ti on on th e Ohio in th e 
L ouisville Engineer District which ex
p eri enced a record flood in 1913, but 
many records w ere es tabli sh ed on the 
Upper Ohio and damages on the Lower 
Ohio were extensive. Damages at Louis
ville were es timated at half a million dol
lars, and downstream communities, espe
cially Tell City and Cannelton, Indiana, 
and Hawesville and Uniontown , Ken
tucky, suffered very heavy losses. At Un
iontown, a few miles above the mouth of 
the Wabash , for example, every house was 
fl oo d e d , th e en tire p op ul ation was 
evacu ate d , an d human suffe rin g was 
termed "indescribable ." Property dam
ages were h eaviest and most of the 361 
deaths due to fl ooding occurred in the 
Muskingum, Miami, Scioto, and Wabash 
valleys. Damages were so extreme in the 
Miami Valley that the flood of 1913 be
came known as th e "Dayton (Oh io) 
Flood ."17 
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In the aftermath of the flood , former 
President Roosevelt took the occasion to 
chide Congress for expending millions for 
relief of flood victims , but " not one cent" 
for solving the flood problem. He recom
mended intensive river basin planning for 
multiple-purpose water resource de
velopment and flood prevention. "All this 
might be done," he insisted, "by one act of 
the Federal Congress. We can lift the riv
ers out of politics by enacting a single 
adequate measure, establishing a policy, 
and providing continuing funds, exactly as 
was done in the case of the Panama 
Canal." 18 

Miami C onservallcy District 

An immediate result of the flood of 1913 
was the organization of the Miami Con
servancy District to plan and conshuct a 
flood control project for the Miami River 
Basin. About 300 lives and property worth 
an estimated hundred million dollars had 
been destroyed in the Miami Basin by the 
flood of 1913, and residents were pre
pared to support a flood control project 
funded by assessments on property bene
fited by the project. The Conservancy Dis
trict conducted comprehensive studies of 
the Miami River flood problem and com
pleted a project which was the pioneer in 
its field, and which, as such, set many pre
cedents which had enormous influence 
on subsequent federal flood control 
planning. 19 

The Miami Conservancy District 
selected Arthur E. Morgan, an exception
ally capable and original civil engineer, as 
Chief Engineer. Morgan and his staff 
made preliminary plans for flood control 
in the Miami Basin, and a consulting 
board of twelve members reviewed the 
plans and reported favorably. 20 

General Hiram Chittenden, the former 
Louisville District Engineer who had 

been forced to vacate a house for a politi
cal appointee at the Louisville canal in 
1893, served as member of the consulting 
board. After departing Louisville District, 
Chittenden had surveyed routes for a 
canal linking the Ohio with Lake Erie, 
one of which followed the Miami River 
Valley, and then had supervised the de
velopment of Yellowstone National Park 
and projects on the Upper Missouri River 
for a number of years. In tl1e latter service, 
he had become the Corps' foremost prop
onent of storage reservoirs for flood con
trol. Army officers were required to prove 
their physical condition by completing a 
fifty-mile horseback ride during the ad
minish"ation of Theodore Roosevelt, and 
while taking this test General Chittenden 
had suffered an injury which confined him 
to a wheelchair. He accepted a position 
with the Port of Seattle Commission, but 
after seeing the work in the Miami Basin 
and recognizing its significance h e ac
cepted the position of consulting engineer 
with the Miami Conservancy District. 21 

When General Chittenden came to the 
project, he told Arthur Morgan that he 
realized he had not much longer to live 
and expected his work on the project to be 
his last. General Chittenden made his last 
days count, working as long as twelve 
hours a day, seven days a week. Accom
panied by his wife, he motored to every 
project site, and, because he was confined 
to his wheelchair, up to a dozen men were 
constantly employed in arranging, clas
sifying, and delivering data to his room. 
And when all his questions were resolved 
and all weaknesses in design corrected, he 
became an effective proponent of the 
project.22 

The Miami Basin flood control plans for 
protecting the valley against floods 40% 
greater than that of 1913 chiefly involved 
improving the carrying capacity of th e 
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~1iami River channel by rem oving about 
five million cubic yards of materials and 
constructing earthen dams - Taylorsville, 
Lockington , Huffman, Germantown, and 
Englewood dams - w ith concrete outlets 
and spilh,-ays_ The dams created " deten
ti on" reservoirs; that is, they did not create 
lakes except when fl ood conditions d e
\-eloped, and served principally to retard 
the fl o\y of flood waters_23 

General Chittenden thought plans for 
the project " -ere \yell conceived_ It was 
also his opinion that fl ood control reser
voirs could have \,-ider application if flood 
control were coordinated with \yater stor
age for other uses - that is, he advocated 
multiple-purpose reservoirs for fl ood con
trol, po\yer production, \yater supply, re
creation , and allied purposes and publi
c ize d th e con cept throu gh arti cles in 
magazines and journals_ As G eneral Chit
tenden expected , h e di ed sh ortly after 
completing his studies for the Mian1i Con
servan cy di stri ct _ Before hi s death h e 
wrote a particularly percepti\-e essay on 
th e proble m s confronting th ose \,-h o 
\\-ould implement compreh ensiye fl ood 
control plans _ F or instance. h e warned: 

The greate st ob stacles tha t th e promote rs of 
p ub lic \\-ork have to overcom e are not those of 
nature, but of man_ :\atu re is sometimes a stub
born advers ary. but she always acts in the ope n , 
with out subte rfuge or indi rection _ Bu t human ig
noranct>, p rejudice and se lf-inte res t are handicap s 
of a differe n t ch aracte r. Ignorance is least impor
tant, b ecause it may ~ - i e l d to in stru ction _ Prejudice 
- th at is, prejudgme nt of a case and the n sti cking 
to it regardless of facts - is immeasu rabl\- \\-llrst. 
But se l!~ inte res t is th e most in supe rable obstacle 
of al l. Public m easures are j udged by the ir e ffect 
o n th t> pr i\-a te p ocke t-b oo k , and th e ra res t 
phe nome non in the \'-orld is a will ingn ess to sub
ordi nate pe rsonal inte rest to th e public \\T lbre_ 24 

Constructi on of the ~Iiami Rin' r Bas in 
fl ood conb-ol project began in 19 18 ; the 
dams \'-ere compl eted in 19:2 1 and the 
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channel enlargem ent in 1922 at costs of 
about 832 ,000 ,000 . C onstruction costs 
\yere an10rtized in 1947, and b y 1968 the 
dams of the project had retained flood 
\\-aters 720 times , proYiding benefits in 
excess of costs by t\,-o to one. Its construc
ti on had considerable influen ce on na
tional flood control policies and hydraulic 
e ngine e ring in g e neral. Gen eral 
Chittenden' s studies of multiple-purpose 
\,-ater resource development had also an 
unassessable but important influence in 
the e \-olution of the C orps program of 
\'-ater-use planning.25 

Ohio Ricer Fl ood Board 

'''hile th e ~liami and other regional 
conservanc~ districts were planning fl ood 
control for smaller dyer basins, the Corps 
of Engineers \yas initiating comprehen
sive fl ood control planning at the national 
le \"e l. Just after the fl ood of 1913, the 
Chief of Engineers , in a confidential letter 
to Ohio Basin District Engineers , said it 
" -as his opinion that compreh ensi'-e plan
ning for waterways improvement ,,-as in 
order, and , in adyan ce of legislation to 
secure it, his office ,,-as requesting each 
Engineer District to make a confidential 
report on compreh ensiH' project planning 
for streams in its jurisdiction . E ach Dis
b-ict in the Ohio \ 'all ey resp onded with 
rep Olt s of more or less compl eteness. but 
in the absence of funding and staffing. the 
first compreh ensi\' e rep orts \\-ere quite 
limited in ~cope . 26 

The Secretary of \\"ar also directed tl1e 
Chief of Engineers to appoint a special 
Board of Engineers to inquire into condi
ti ons in the Hood-dam aged areas of tl1e 
Ohi o Bas in and " rep ort upon the most 
practi cablt' and e ffectin' m easures for 
prc \"t' ntion of damage by fl oods to \yorks 
consh1.lcted for tlw impwH' ment of na\"i-
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gation, of inte rfe r e n ce with interstate 
commerce, and of other disastrous results 
thereof." Members of the Board, chiefly 
Ohio Valley District Engineers , inspected 
areas damaged by floods in 1913 and held 
public hearings. They could make no 
commitment to particular projects , but, as 
Major John C. Oakes , Louisville District 
Engineer, explained at a hearing at Fort 
Wayne, Indiana: 

The re are forty-nine me n at work in my office in 
Louisville, and I want to say that if plans for fl ood 
prevention are made and estimates supp lied with 
all the needed data our me n will go through th em 
and make such recommendations as they think are 
necessary.27 

The Ohio River Flood Board made its 
preliminary report in 1914. It stated that 
most flood control methods would have 
some application to m eet variable condi
tions existing on different sb'eams, and it 
strongly recommended that Congress au
thorize detailed basin flood-conb'ol plan
ning, provide regional coordination for 
protection plans d evised by various com
munities in the same river basin, and ar
range a fair distribution of project costs. In 
the final report of 1916, the Board e m
phasized its opinion that flood conb'ol b y 
the federal government should not b e 
based " on the uncertain and indefinite 
benefits that may accrue to navigation , but 
on the certain and positive benefits that 
may accrue in the protection of life and 
property from loss and in the prevention 
of the interruption by floods of general in
terstate commerce and the interference 
with the mails ."28 

The "308 Reports" 

Comgress was not prepared in 1916 to 
embark upon a national program of flood 
control but resource surveys and plan
ning fo; their utilization had many historic 
precedents. In 1917 Congress authorized 

flood control studies on the Mississippi 
River, and during the next decade au
thorized comprehensive surveys on a few 
other scattered streams . In 1925 Congress 
directed the Corps of Engineers and the 
F ederal Power Commission to submit cost 
estimates for basinwide surveys of practi
cally every major rive r in the United 
States to develop comprehensive plans for 
navigation improvem ent in conjunction 
with hydroelectric power generation, ir
rigation, and flood control. These cos t es
timates were printed in 1926 as House 
Document No. 308, 68th Congress,' 1st 
Sess ion , and the surveys which followed 
th e refore became known as the " 308 
Reports ."29 

Th e studies recommended in House 
D ocum ent No. 308 were authorized on 
January 21, 1927, and the Corps of En
gineers proceeded with what cons tituted 
an evaluation of the potential water re
sources of practically the en tire United 
States; these represented the complete 
commitment of the Corps to the concept of 
multiple-purpose water resource de
velopment. The Engineers completed de
taile d surveys of each basin and th en 
sought to determine the ultimate potential 
of the stream for navigation , irrigation, 
power production, flood control, and al
lied water uses ; to determine what proj
ects might be necessary, at what costs, and 
b y what compromises between conflicting 
water-use interes ts. The Chief of En
gineers said in 1930: 

The entire design may not be worked out in our 
life tim e or in our children' s lifetime. But the en
tire design will be known to us now; and (subject 
to inevi table minor changes as the work progres
ses) the development of the river. . . will . . be 
along the lines that will ultimate ly accomplish the 
greatest good for the greatest number.30 

Louisville Engineer District completed 
"308 Reports" on a number of smaller ba-
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sins, such as the Tradewater and Salt val
leys, and directed major efforts toward 
completion of authOlitative studies of the 
Lower Ohio, Wabash, and Green river sys
tems. 

Wabash River Basin "308 Report" 

Because of limited funding, the great 
size of the Wabash Basin, and the need for 
speedy completion of the surveys, th e 
Louisville District adopted aerial photog
raphy, employing stereoscopic methods 
to delineate contour lines on mosaics of 
the photographs. This was one of the 
pioneer uses of this topographic mapping 
method which eliminated much of the 
slow, expensive, and laborious work of 
ground surveying. In a report on aerial 
methods, the District, emphaSizing the 
close correlation of military and civil 
works missions , recommended aerial 
photography for Corps-wide topographic 
functiDns: 

It is desired to call attention to th e feasibility of the 
use of the ste reoscopic method with limited con
trol and less refinement for making maps of enemy 
country in time of war, maps for our own troops in 
rear areas, and coast defense maps not avai lab le at 
the beginning of hostiliti es. Unless the ste reo
scopic method is developed in time of peace, on 
large mapping projects with maps of various scales 
and contour inte lVals and dive rsity of te lTain , the 
method will not be at its b est in a period of 
emergen cy. 31 

Private interests and local governmental 
units had cons tructed earthen le vees 
along the Wabash and its tributaries from 
the earliest days of settlement, and in the 
"308 Report" on the Wabash Basin, com
pleted in 1933 and printed as a House 
Document in 1934, the Louisville District 
recommended levees as an effective flood 
control method for the Valley and also 
listed six acceptable sites for reservoirs for 
flood control. Because Congress at that 
date had not authorized construction of 

flood control projects with federal aid and 
funds , it was originally expected that local 
and state government would finance and 
construct the projects , with the Louisvill e 
District providing overall supervision and 
the necessary engineering expertise for 
planning purposes . But the Depression of 
the 1930s had bankrupted many govern
mental entities , and funds for construction 
were simply not avai lable. Colonel Gil
bert Van B. Wilkes, Loui sville District 
Engineer, met with the Governor of In
diana in 1935 and was infOlm ed that the 
State of Indiana could only offer its "moral 
support" to projects in the Wabash Basin. 
Colonel Wilkes reported that in the face of 
economic and political proble ms: " It 
seems self evident that the construction of 
the Wabash levees . . . is going to b e 
complicated."32 

In the Wabash Basin, as elsewhere in 
the United States, it became evident in 
the 1930s that if effective flood control 
were to be achieved the federal govern
ment would have to provide funds to aid 
actual construction in addition to plan
ning. The Corps and many members of 
Congress had recognized this fact by 1936. 
Congresswoman Virginia E. J enckes, rep
resentative of a Wabash Basin consti
tuency, in testimony before th e House 
Committee on Flood Control in early 
1937, pointed out that floods in th e 
Wabash Valley were destroying property 
worth two million dollars annually, de
stituting farmers and forcing farm hands to 
join relief rolls; she recommended that 
plans of the Louisville District for fl ood 
control in the Wabash Basin be adopted 
by Congress and that federal funds b e 
provided for project construction.33 

Green River Basin "308 Report" 

The Louisville District's "308 Report" 
on the Green River and its tributaries , 
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submitted to Congress and printed in 
1933, estimated that flood damages in the 
Green River Basin approached two mil
lion dollars annually, but, unlike the 
Wabash, the topography and hydrology of 
the Green River Basin were not generally 
suitable for flood control through levee 
construction. The District located seven 
feasible reservoir sites - three on the Bar
ren River; two on the mainstream of the 
Green; and one each on the Nolin and 
Rough rivers - and asserted: "The best 
method of protection from floods would 
be the construction of a system of reser
voirs . . . "34 

The Commonwealth of Kentucky and 
local government in the Green River 
Basin lacked the financial resources 
necessary for the construction of flood 
control reservoirs , and probably would not 
have constructed them in any case, for the 
costs of the projects exceeded potential 
benefits unless the benefits derived by 
reductions in flood crests on the Lower 
Ohio and Mississippi rivers , outside state 
jurisdiction, were also included in project 
economic computations. Several reservoir 
sites in the Green Valley were suitable for 
multipurpose projects for flood control 
and hydroelectric power production, and 
the addition of power generation as a proj
ect feature could have made the reservoirs 
economically feasible , but a market for the 
power did not exist at that time. Thus, as 
on the Wabash, flood control in the Green 
River Basin would not be possible for 
many years, perhaps never, unless the U n
ited States government was prepared to 
provide federal funds for the projects .35 

Ohio River Basin "308 Report" 

The "308 RepOli" on the Ohio River, 
commmenced in 1929 and completed in 
1933, was based on the principle of flexi
bility; that is, the utilization of all appro-
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priate flood control methods which were 
found desirable for economic and en
gineering reasons. The report listed many 
possible reservoir sites on tributaries, 
which could afford protection for tributary 
valleys and provide appreciable control 
over the mainstream of the Ohio, but a 
basic problem revealed by the study was 
that the effects of tributary reservoirs on 
mainstream flood crests decreased on the 
Lower Ohio. During major floods, the re
servoir system might reduce crests at Cin
cinnati by as little as five feet and even 
less at Louisville and downstream 
communities.36 

The hydraulic regimen of the Ohio 
River was not often conducive to the 
method of channel enlargment to increase 
flood-carrying capacity; topographic fac
tors prevented utilization of diversion 
channels, or floodways , like those planned 
on the Lower Mississippi River; and the 
costs of flood control reservoirs on the 
mainstream of the Ohio would substan
tially exceed potential benefits. The Almy 
Engineers therefore proposed in the "308 
Report" to achieve flood protection in the 
Ohio Valley chiefly by the construction of 
reservoirs on tributaries in combination 
with levees and floodwalls around 
highly-developed urban and indusb'ial 
areas. 37 

In the "308 RepOli," the Corps recom
mended fomieen flood conb'ol reservoirs 
on tributaries - nine above Pittsburgh; 
three in the Kanawha Basin: and two on 
the Licking River - for immediate con
sbuction, but the same problem encoun
tered in the Green and Wabash basins ex
isted : the re \\"(:,'re fe,, ' local and state gov
ernment agencies capable or ,,-ming. to 
cooperate in financing and constructing 
th e proje cts . Wh~- . state and local au
thorities asked, should projects ",hose 
benefits cross political boundaries and ex-
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tend to regions, sections, and to the nation 
be built with taxes on those who would 
receive only a portion of the benefits ?38 

Flood Control Act of 1936 

Th e Corps had completed most "308 
Reports" b y 1936, had recommended , and 
was read y to unde rtake, a number of 
high-benefit fl ood control projects. But 
funds for construction were unavailable. 
Then came the flood disas ters of early 
1936. About 200 lives were lost and prop
e rty d amages aggregated hundred s of 
millions of dollars as a result of wide
spread flo oding in th e n orth eas te rn 
United States in March , 1936. Floods rav
aged the Potom ac, Susqu ehanna, Dela
ware, and other valleys along the East 
Coast, and the Upper Ohio Valley experi
enced its greatest fl ood of record.39 

In Congress, where the issue offull fed
eral participation in a national program for 
flood conh'ol had b een debated for several 
years, the floods of 1936 galvanized sup
p ort and Senator Royal S. Copeland of 
New York inh'oduced a bill to affirm that 
flood control was a proper ac tivity of the 
United States government and that flood 
control projects would b e constructed in 
the interest of the general welfare of the 
nation. The historic Flood Control Act of 
June 22, 1936, incorporated these princi
ples and committed the United States to a 
national flood control program, initially 
authorizing about 270 flood control 
projects .40 

No reservoir projects in the Louisville 
District were authorized in 1936, but sev
eral levee projects in the Wabash Basin 
were approved. By the end of 1936, the 
Distri ct had construction underway , 
chiefly with funds provide d by th e 
D epress ion Era recovery and relief agen
cies, on levee projects at Indianapolis, 
Anderson, Muncie, and Terre Haute, In-

diana. Studies were also underway pre
paratolY to commencing cons truction of 
several projects on the mainstream of the 
Ohio River when the greatest flood of 
reco rd on th e L ower Ohi o occurre d 
in 1937.41 

Super fl ood of 1937 

Th e "Superflood" of 1937 crested on 
the Lower Ohio at nine, ten, and eleven 
feet above the records set in 1884. Paschal 
N. Strong, deputy to Ohio River Division 
Engineer (perhaps be tter known to the 
public as an author of adventure novels), 
said : "Rare meteorological conditions had 
created this calamitous inundati on of al
most Biblical proportions." But the caus 
was simple. It rained. Hard.42 

Rainfall equal to about half the nOlmal 
yearl y precipitation average fell in th e 
Ohio Valley during JanualY, 1937, result
ing in by far the highes t flood of record at 
every point on th e Ohio River in th e 
Louisville Engineer Dish·ict. Th e Ohio 
was above flood stage at Louisville from 
January 16 to F ebruary 7, twen ty-three 
days, cres ting at 57.15 feet on the upper 
gage on January 27, about 10.4 feet above 
the 1884 cres t. 43 

Th e Cincinnati waterfront and Mill 
Creek Valley were mostly underwater for 
nin e teen days. On " Black Sunday" 
gasoline tanks exploded, causing a two 
million dollar fire. The Ohio crested at 
79.99 feet at Cincinnati, about nine feet 
above the 1884 record, on JanualY 26. Th e 
cross river towns of Newport and Coving
ton , Kentucky, suffered proporti onately. 
At Lawrenceburg, Indiana, a few miles 
b e low Cincinnati , dam ages were de 
scribed as "prodigious." A citizen of Law
renceburg later tes tified before a congres
sional committee that damages were far 
more than monetary: 

The record refers to the horror and personal shock 
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sustained by the citizens, to the unpreced ented 
suddenness and h eight of the wate r, to th e trap
ping of people in the ir homes and upon roofs in 
winter with no heat, no light, no communicati on, 
the noises around them of rushing water and disin
tegrating buildings These are, it is tru e, in
tangible losses, but n one th e less te rrible and 
exp en sive.44 

About three-quarters of Louisville was 
floode d ; 175,000 residents were evac
uated; 90 flood-related deaths occurred; 
and property damages amounted to about 
$50,000,000. Martial law was declared in 
the city and troop units were called in. 
Among them were the Fifth U. S. En
gineers, who provided water-purifying 
equipment and built floating bridges . 
Some remarkable ingenuity was displayed 
in the construction of a floating bridge 
across Beargrass Creek - empty whiskey 
kegs were used as flotation devices .45 

The Indiana towns across the Falls were 
flooded and evacuated; about 76 square 
miles of Jefferson County outside Louis
ville were flooded; and b elow Louisville 
the only towns on the banks of the Ohio 
which escap e d serious flooding were 
Henderson, Kentucky, and Newburg and 
Mount Vernon, Indiana. The towns where 
large numbers of buildings were washed 
away include d Leavenworth , Indiana; 
Wes t Point and Uniontown, Kentucky; 
and Shawneetown and Mound City, Il
linois. A log kept by the lockmaster at 
Lock No. 44 near Leavenworth tersely, 
but effectively, told the story: 

Jan . 21 Dam all down 
Jan . 22 Began snowing 5 p . m 
Jan . 23 Depth of snow 5 in . 
Jan. 24 Oil house gone 
Jan . 25 Garage gone 
Jan . 26 Maneuv e r boat 252 gone 
Jan. 27 Warehouse gone 
Jan . 28 Most of Leavenworth gone 
Jan. 29 Leavenworth still leavi ng46 

About th e on ly thing dry in Paducah, 
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Kentucky during the height of the flood 
was a cemetery. At the Irvin S. Cobb 
Hotel, a half mile from the river, water 
stood four feet deep in the second story -
its upper floors served as a communication 
center for emergency operations. Paducah 
was 93% underwater, and 33,000 residents 
were evacuated.47 

Direct flood damages were estimated 
conservatively at four hundred million 
dollars; mor~ than half a million people 
were driven fron their homes in the dead 
of winter; flood-related deaths numbered 
in the hundreds; communication and 
transportation lines were severed; and 
normal business and industrial activities 
were suspended for weeks. The War De
partment spent more than five million dol
lars for flood relief and about the same 
amount for emergency work to protect ex
isting structures. And the cost of relief ac
tivities of th e American Red Cross aggre
gated more than seven million dollars. In 
the Louisville Engineer Dish'ict alone, 
1,986,000 acres of land were inundated; 
156 towns flooded; 52 people died by 
drowning and fl ood-related accidents, 
and property damages approached a hun
dred million dollars.48 

Corps Flood Emergency Operation s 

The seriousness of the flood situation 
was not at first recognized at Corps head
quarters in Washington - there were no 
record stages on the Upper Ohio ,,·here 
records had been e tablished the previous 
year. Captain B. B. Talley, a photogt'am
me try e xpert at Wright Fi e ld (Wright
Patteson AFB), was ordered to tl\- o\"er the 
flood , make photogt'aphic record, and re
pOlt; and he alerted OCE to the fact that 
flood reports we re not at all exaggerated. 
Photographic co\"erage of the fl~~d con
tinued throughout its duration to provide 
data for fuhue planning.49 



Four views of Louisvill e and New Albany, Indiana during the Great Flood of 1937 

~ o 
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Ohio River Division at Cincinnati 
opened an emergency communications 
center on the top floor of the Enquirer 
Building and began round-the-clock dis
aster coordination efforts. At Louisville, 
the District office building was cut off by 
flood waters, and District Engineer Dab
ney O. Elliott established a flood emer
gency headquarters at Evansville, In
diana, which also served as headquarters 
for Red Cross, Coast Guard, and National 
Guard units. On the lower river, the Gol
conda Flood District (Golconda, Illinois, 
near Lock No. 51), commanded by Col
onel Charles P. Gross from the Engineer 
School at Fort Belvoir and Major F. F. 
Frech, military assistant from Huntington 
District, supervised emergency op
erations. 5o 

Each individual who was part of the 
Louisville District organization during the 
flood emergency of 1937, like most other 
citizens of the Ohio Valley at that time, 
has vivid memories of the long hours, the 
hazards, the amusing and not-so-amusing 
incidents of that flood fight. 

Oren H. Bellis, who later became Chief 
of Operations Division of the District, re
called walking the Pennsylvania Railroad 
bridge from Louisville to Jeffersonville to 
evacuate his family. The U. S. Coast 
Guard shipped its fast picket boats, used 
to enforce prohibition on the Great Lakes, 
by rail to Jeffersonville, and Mr. Bellis 
joined one of them in patrols of the Ohio. 
Each picket boat had a crew of three and 
one Louisville District employee assigned 
to it. Mr. Bellis had the assignment of 
locating sandbags which might be used in 
the flood-fight and ascertaining the needs 
of isolated down-river communities. Get
ting down river was easy, but returning to 
Louisville at night under fog and icc con
ditions, with such debris as empty rail 
tankcars bobbing downstream on end I ike 
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corks, was somewhat hazardous. 51 

In the District office on the fourth floor 
of the Federal Building such staff as could 
get to the office was working without light 
or heat. Lanterns were procured, and fold
ing cots were set up. On one of his river 
patrols, Mr. Bellis acquired some small 
coal oil heaters at Leavenworth, Indiana, 
for use in the office. 52 

John H. Kurrasch, who subsequently 
had responsibility for developing District 
flood emergency plans and other planning 
activities, boarded a steamboat with a load 
of typhoid vaccine bound for the Lower 
Ohio. After delivery of medical supplies 
had been accomplished, he returned to 
emergency headquarters at the McCurdy 
Hotel in Evansville, Indiana. The hotel 
was accessible by road at the rear, and 
steamboats tied up to railings in front of 
the building. Kurrasch, Tony Fleming, 
and other Corps personnel at the scene 
constructed a wooden h'estle as loading 
ramp for wheeling Red Cross disaster 
supplies onto the boats for distribution. 
Mr. Kurrasch recalled, with considerable 
amusement, loading such items as straw 
hats and white shoe polish on the relief 
boats. It appears the Red Cross deter
mined that a typical counh-y store con
tained all items which might be needed 
by flood refugees and purchased entire 
store stocks, rather tl1an submit to delays 
necessitated by taking inventories and 
separating vital articles from tl10se less 
useful.S3 

Other Engineer bases were located at 
Tell City, Indiana, and Owensboro and 
Paducah, Kentucky, from which daily pa
trols were made by the Engineer fleet to 
aid in evacuation and prO\'ide other assis
talll'e as requested. The Engineer fleet 
transported flood refugees, Red Cross 
workers, volunteer flood-fighters, and 
military units , and moved relief supplies 
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to sites where needed. The Paducah Dis
aster Committee estimated the Engineer 
fleet saved no fewer than 5,000 lives in the 
Paducah area, and H. W. Richardson, 
editor of Engineering News-Record who 
was on the scene, wrote: 

Conditions on this river are simply he ll . The 
peop le simply re fuse to evacuate ahead of th e time 
of se Jious danger, and then the rescue load comes 
all at once. The anny engineers stepped into thi s 
strange job of rescue and evacuation in great style. 
They are doing all th at is hu man ly possible to 
bJing ord er out of chaos: I have seen it happen 
right here today. 54 

Th e collection of hydrologic data on the 
fl ood of the century was vital to future 
planning for flood control. On January 21, 
the Division Engineer te legraph ed th e 
District Engineer: 

REQUEST STUDY EFFECT OF PROPOSED 
GREEN AND WABASH RIVER RESERVOIRS 
ON PRESENT OHIO RIVE R FLOOD STOP 
STUDY SHOULD BE CARRIED ON COINCI
DENT WITH FLOOD SO THAT AS NEAR AC
TUAL OPERATING CONDITIONS AS PRAC
TICABLE MAY BE DEMONSTRATED STOP 
IT SHOULD COVE R DAILY OPERATI ON 
SCHE DULED AN D EFFECTS THEREOF ON 
OHIO RI VER STAGES STOP RESULTS 
SHOULD BE SUBMITTED TO THIS OFFICE 
AT EARLIEST CONVENIE T DATE 55 

Reaction to the Superfl ood 

As the above telegram indicated , th e 
Corps exp ected the 1937 Superflood to 
gen~rate additional public support for 
flood control measures . It did. Pres ident 
Franklin Roos evelt, m embers of Con
gress, and the Corps of En gin eers re
ceived hundreds of le tters express ing 
support and suggesting possible solutions 
to the flood problem. One citizen com
plained that the thousands of Civilian 
Conservation workers "turned loose in the 
Ohio valley" with picks and shovels had 
done their work well - the CCC drainage 

improvement projects had caused rapid 
runoff and resulted in flo od hav oc. 
Another proposed the War D epartment 
organize a contes t , as it had don e for 
snag-removal in 1824, and offer a prize for 
the b es t plan to control Ohio River fl oods . 
The President also received a somewhat 
enigmatic telegram on January 30, 1937, 
which read : "HAVE THE OHIO FLOOD 
PROBLEM SOLVED STOP WILL 
WRITE YOU STOP WILL START 
ON THE MISSISSIPPI PROBLEM 
NEXT WEEK."56 

Civic, fraternal , and other organizations 
resolved their support for flood control , 
and one particularly interesting resoluti on 
asserted that fl ood control was also a " civil 
rights" measure in a sense. The Greater 
New York F e deration , National Ne gro 
Congress , declared that Negroes, living in 
shacks on river banks because of segrega
tion and economic disadvantages, suffered 
disproportionately because of the fl ood , 
asserted that over half the dead and home
less were black , and urge d bI acks 
through out the nation to support fl ood 
control measures , resolving that "neither 
money nor governmental machinery be 
spared to carry through a comprehens ive 
program" for controlling floods. 57 

The H ouse Committee on Flood Con
trol resolved on F ebruary 10, 1937, that 
plans for the Ohio Basin be reviewed and 
updated to b etter provide flood protection 
for the communities of the Valley. Th e 
Corps completed a review within sixty 
days and recommended construction of 
levees, fl oodwalls, and channel improve
ment projects for the protection of 155 
communities in the Ohio Bas in, plus the 
construction of 45 reservoirs on tributary 
streams. The Chief of Engineers, in tes
timony concerning the revised plan before 
the House Committee on Flood Control, 
said that, while each project would b e 
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fully justified from the standpoint of 
economics (benefit-cost ratio) before con
struction, he would not hesitate to rec
ommend construction of the proposed 
projects on the basis of the "saving of 
human life and suffering, and in the pre
vention of the disturbance of the affairs of 
th e Nation brought about by a flood 
disaster."58 

The Flood Control Act of August 28, 
1937, provided nearly twenty-five million 
dollars for initial construction of projects 
selected by the Chief of Engineers from 
those listed in the Ohio Valley Flood Con
trol Plan (published as Flood Control 
Document No. 1, 75th Congress, 1st Ses
sion). With funds provided b y this approp
riation, the major flood-control project 
construction program in the Louisville 
District and other Districts in ORD was 
launched. The Louisville Engineer Dis
trict established a Flood Control Division 
in 1937, initially directed by Captain 
Miles Reber and Assistant Chief Samuel 
M. Bailey, the engineer who devised the 
concrete and steel ''1'' form floodwall to 
protect urban areas without the expensive 
land acquisition costs of earthen levees. 
By the outbreak of the Second World War 
in 1941, the Louisville District had nearly 
twenty flood control projects - levee and 
floodwall types - under construction .59 

Summary 

The earliest efforts to develop some 

THE FALLS CITY ENGINEERS 

measure of flood protection in the Ohio 
Valley were implemented by private in
terests and municipal governments, in 
some instances with state aid, to pennit 
the utilization of low-lying agricultural 
property and avert damages at com
munities located in the flood plains. Re
peated flood disasters , notably that of 1884 
in the Lower Ohio Basin, brought federal 
aid for a few scattered levee projects in the 
Valley, and after the flood of 1913 the 
Corps recommended that comprehensive 
planning for flood control be authorized. 

During the 1920s, the Miami Conser
vancy District completed a precedent
setting flood protection program in the 
Miami River Basin and the Corps of En
gineers initiated comprehensive planning 
on a nationwide basis. The Corps "308 
Reports" on the nation's waterways indi
cated what might be accomplished in de
veloping water resources and preventing 
floods; and after the shocks of the record 
Ohio River floods of 1936 and 1937 Con
gress acted decisively, committing the 
United States to a national program of 
flood control and providing adequate 
funding for implementation of the Ohio 
River Flood Control Plan. In 1937 the 
Louisville Engineer District began con
struction of projects designed to prevent a 
repetition of the disaster of 1937. Flood 
control project construction thus became, 
in addition to navigation improvement, a 
major mission of the Louisville Engineer 
District. 
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CHAPTER XIII: L OUISVILLE DISTRICT MILITARY MISSION 

From its in ception in 1775 to about 
1824, the primary mission of the Corps of 
Engineers was providing military support 
to the United States Army, chiefly by re
connaissance and map production , fortifi
cation construction, and combat engineer
ing. The civil works miss ion, which in
cluded improvement of inland rivers, was 
ass igned to the Army Engineers in 1824 
because of the integral relationship b e
tween national prosperity and national de
fense capability, the need for improved 
transportation facilities for both commer
cial and military purposes, the need of the 
Army Engineers for construction exp eri
ence during peacetime, and the fact that 
the United States Military Academy was 
the only school of e ngin eering in th e 
United States until 1825. Army Engineers 
operating in the Ohio Valley frequently 
perfonned both civil and military miss ions 
until the Civil War, when civil works proj
ects were largely suspended and the En
gineer officers and their staffs planned and 
cons tructed military installations through
out the Ohio Valley and elsewh ere . From 
Appomattox to Pearl Harbor, 1865-1941, 
however , military construction in the 
Ohio Valley was performed chiefly by the 
Army Quartermaster and Ordnance De
partments. 

At the onset of the Second World War, 
in a major reorganization of the Army, the 
Construction Division of Quartermaster 
Corps was amalgamated with the Corps of 
Engineers organization , and each En
gineer District was assigned responsibil
ity for mee ting the goals of an urgent, 
high-priority military mission, involving 
construction of airfields , troop canton
ments, hospitals , and munitions and ord
nance plants and depots for the Army and 
Army Air Force. This mission was suc-

cess fully comple ted in 1945 and civil 
works activities resumed the ir prewar im
portance in the operations of the Louis
ville and other Engineer Districts. 

But the Louisville District had a con
tinuing military mission through out the 
Cold War, with a major construction effort 
during the Korean "police action," and for 
most of the quarter-century after 1945 the 
District performed the military cons truc
tion and real estate program for the entire 
Ohio River Divi s ion . In 1970, as an 
economy measure, the District military 
mission was transferred to other Engineer 
Districts, but from 1940 to 1970 the Dis
trict had completed a number of military 
support projects which had an immeasur
able but significant influence on the suc
cess of American armies in the field. 

Mili tary Mission, 1866-1940 

Th e fortifi cations constructed by the 
Corps of Engineers around L oui sville, 
Cincinnati, and other cities and military 
depots in the Ohio Valley during the Civil 
War were sold or abandoned shortly after 
the end of hostilities, and by 1917, when 
another military cons truction program 
began in the Ohio Valley, the crumbling 
remains of the old fortifications had b e
come tourist attractions - grim reminders 
of the bloody price paid for national unity. 
Of the Civil War installations, only J effer
sonville Quartermaster D epot continued 
operation in the Ohio Valley. From it sup
plies were dispatched to troops engaged 
in the Indian Wars on the fronti er, the war 
with Spain in 1898, and the First World 
War. But the only project performed by 
the Corps of Engineers at the Depot was 
the construction of a levee to protect it 
from inundation and facilitiate continued 
supply shipment during flood periods.1 
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From 1865 to 1940, military construc
tion in the interior of the United States 
\Vas performed chiefly by the Quartem1as
ter and Ordnance Departments of the 
Army; the military mission of the Corps of 
Engineers during the same period was 
confined mostly to seacoast fortifications 
and engineering in combat theaters. In na
tional emergencies, such as those of 1898 
and 1917-1918, Engineer officers and 
civilian personnel of the Louisville En
gineer District received overseas assign
ments in connection with the Corps mili
tary mission, but the District civil works 
organization was not mobilized to any ap
preciable extent. 

t>.hlitary construction in the Ohio Valley 
during the First World War was com
pleted largely by the Cantonment Divi
sion of the Quartermaster Corps. General 
George Goethals, who had served in the 
Ohio Valley as assistant to Colonel Merrill 
in the 1880s and who had directed com
pletion of the Panama Canal, was Acting 
Quartem1aster General in 1917. It was his 
opinion that militar~ construction ac
tivities should be performed by the Corps 
of Engineers, and not the Qumtennaster 
Corps. But this reorganization was not im
plemented at that time; instead, the Can
tonment Division, Qualtemlaster Corps, 
was renamed the Construction Division 
and given independent status, repOIting 
directly to the General Staff and the Sec
retary of War. After the Amlistice in 1918, 
the Construction Division again became 
part of the Quartelmaste r Depaltment. 2 

The Cantonment, or COnShlJction, Di
vision completed a large construction 
program in the continental United States 
during World War I, and two of its projects 
in the Ohio Valley fOIm ed th e nucl eus of 
the installations at Fort Knm, near Louis
\' ill e, and Wright-Patterson Air Force 
Base, Il ear Da\ton , Ohio. 
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Camp (later Fort) Knox was selected for 
construction as a six-brigade artillery 
camp in 1918 because the site, thilty miles 
south of Louisville, was near the popula
tion center of the United States, was con
sidered "healthful," and had a varied ter
rain suitable for artillery practice and 
large-scale maneuvers. The Quartermas
ter Department purchased 36,330 acres in 
Hardin, Meade, and Bullitt counties in 
1918, and commenced construction on 
July 26, 1918. Original plans called for the 
erection of housing for 60,000 men and 
27,000 animals; that is, facilities for six 
brigades of field artillery, two labor battal
ions , a veterinary hospital, a remount 
depot, two balloon companies, an aerial 
squadron, an artillery park, a training 
school for 10,000 officers, an ordnance 
depot, a supply depot, and a base 
hospital. 3 

t>.Iajor \Y. H. Radcliffe , Consb'ucting 
Quartermaster (equivalent to Area En
gineer, or Resident Engineer), supervised 
the project and arranged for \york to pro
ceed seven days a week under conb-act. 
By the date of the Armistice, I'\ovember 
11, 1918, twelve tllOusand b'oops - of :\r
tillery. the 29th Aero Squadron, and 31st 
Balloon Company - \\'ere stationed at 
Camp Knox. Contract \\'ork \\ 'as sus
pended on December :21, 1918, and the 
Qualtermaster Corps pelfomled continu
ing work at the Camp \vith hired labor.4 

Fort Knox \\ 'as used intennittently after 
1918 as a training center for the Fiftl1 
Corps Area and I'\ational Guard units, and 
in 1931 \\'as selected by ~1ajor Geneml 
Daniel Voorhis for training mechanized 
forces - thus, it became the "birthplace" 
of Armor. The Fort became better knO\\'ll 
to tlle public, !w\\,e\'t'r. as tlle site of the 
gold d epository of the l lnited States. In 
the montl1s just prior to Pearl Harbor, a 
major expansion program began at Fort 
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Knox under the supervision of the Con
struction Division, Quartermaster Corps, 
and later the Louisville Engineer District. 
The number of structures at the post grew 
from 864 in 1939 to over 3,000 by 1942 to 
serve an enormous troop concentration. 5 

Construction at Wright-Patterson Air 
Force Base also began during the First 
World War. Colonel Edward Deeds, who 
was connected with both the Miami Con
servancy District and the aircraft
production program of the Army, con
tacted Arthur E. Morgan, Chief Engineer 
of Miami Conservancy District, at Dayton 
and requested that he search for a site for a 
flying field. Morgan traveled the area in 
company with Orville Wright, one of the 
brothers who invented the airplane, and 
Wright chose the site of the first air flight 
after Kittyhawk for what was to become 
Wright-Patterson Field. The site was the 
property of the Miami Conservancy Dis
trict, and citizens of Dayton arranged do
nation of the land for the airfield to the 
United States.6 

The fledgling Army Air Corps, whose 
first commanding general was Mason M. 
Patrick, a former Corps officer who has 
served under Colonel Merrill in the Ohio 
Valley at one time, accepted the site, and 
construction began on May 27, 1917. This 
airfield eventually became known as Pat
terson Field. Land for Wright Field, adja
cent to Patterson Field, was also donated 
by the Dayton Air Service Committee. 
Personnel of the Corps of Engineers made 
the original topographic survey of these 
fields and established bench marks, and 
construction was performed by the Quar
termaster Department. These fields, as 
Wright-Patterson Air Force Base, became 
one of the major aeronautic research cen
ters in the nation, and the Cincinnati and 
Louisville Engineer Districts built many 
facilities at the base, including complex 

structures for aerospace testing purposes.7 

Though Army Engineer troops were the 
first to enter combat and suffer casualties 
in France in 1917, and the Corps of En
gineers was responsible for an enormous 
overseas military construction program, 
the civil works organization of the Corps 
and the Louisville Engineer District were 
not mobilized for a military mission dur
ing the World War I emergency. Events of 
the war did, however, have considerable 
influence on civil works activities in the 
District and waterborne commerce on the 
Ohio River. 

Because the services of Engineers were 
required for the military mission, officers 
were too few in number to staff the civil 
works organization, and in 1918 and 1919 
the Louisville District Engineer was Prin
cipal Assistant Engineer William H . 
McAlpine (the only civilian to serve as 
Louisville District Engineer). And be
cause of the difficulty of employing labor 
during the war and the subsequent in
fluenza epidemic civil works construction 
in the Louisville District, as elsewhere in 
the United States, was performed at re
duced pace. Guards were also stationed at 
navigation structures and the lock force 
was armed to prevent sabotage during the 
war, but there is no evidence that any at
tempts were made in the Louisville Dis
trict to damage the projects .s 

Serious transportation problems de
veloped during the course of the conflict 
- peacetime shipments continued and 
accelerated and to them were added 
troops moving to camps and POlts of em
barkation and military supply shipments. 
All of these wartime shipments went via 
highway or railway in 1917, resulting in a 
massive transportation snarl. At the same 
time, the inland waterways , whose com
merce could have b een doubled or b'ipled 
quite easily, were not untilized - 1917 
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was the nadir of commerce on the Ohio 
River. In 1917, Ohio Valley shipyards 
began a major construction effort to meet 
the demands for increased transportation 
facilities , and the Louisville District par
ticipated in efforts to increase us e of the 
waterways. 

On t-.lay 25, 1917, the Louisville District 
was ordered to locate any idle floating 
equipment in the Lower Ohio Valley 
which might be placed in service " to es
tablish a system of freight movement upon 
the Ohio to relieve the congestion upon 
the railroads." District Engineer William 
H. McAlpine reported that because of a 
railroad car shortage, rail traffic in the 
Louisville District was nearly at a stand
still. One shipper had hired the steamboat 
Inco, loaded it with freight destined for 
New Orleans, and sent photographs of the 
trip to various railroad presidents -
shortly afterwards he got the railroad cars 
he wanted. McAlpine could find little idle 
floating equipment., and he recommended 
that a government-controlled or owned 
barge line, similar to that established on 
the Mississippi River during the war, be 
placed into operation between Louisville 
and Cairo to relieve railroad traffic conges
tion . Though his recommendation was not 
acted upon, it did indicate the seriousness 
of the si tuation .9 

Though the Ohio River Canalization 
Project was only partially completed, in 
1917 a technique was devised to increase 
th e effectiveness of the completed sec
tions. Traffic was gathered in slackwater 
pools above unimproved river sections , 
and at a signal sections of the movable 
dams were dropped to create a small rise, 
or wave, on which the vessels rode down 
river to the next slackwater pool. This 
technique and the congestion of alternate 
means of transportation contributed to the 
reversal of the downward trend of com-
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merce on the Ohio. Commerce on the 
river in 1918 was fifty percent greater than 
that of 1917, and in 1919 the total ton
mileage on the Ohio, indicating long-haul 
traffic, climbed to six hundred million 
ton-miles, about double that of 1918. In 
1920 ton-mileage on the Ohio topped the 
billion-mile mark. 10 

General Lansing H. Beach, the Central 
Division (ORD) Engineer who had intro
duced the "artificial wave" technique on 
the Ohio, became Chief of Engineers in 
1920, and he asserted that one of the most 
important lessons of the war was the need 
for improved waterways : 

The interest of the F ederal Government in the 
con struction of comprehensh'e road and interior 
\\ ' atel'\\'a~ ' systems throughout th e United States 
, , . is far greater as a measure of defense than for 
commercial reasons, great as is th e necessi~' of 
these for the latte r purposes. This statement is 
made advisedly, for the preservation of the life of 
th e i\ation is the central government's greatest re
sponsibili~ ' in peace and in war, and hence E' \ 'ery 
facility should be d e\'eloped to all ow a successful 
defen se to be made. It fortunate ly happens that 
roads and wate rways constructed sole ly to meet 
the needs of commerce are generally w e ll adapted 
to the needs of d efense, and the immedi ate in
terests of th e p eople can be counted 011 to secure 
support for this great preparedness measure ." 

The lesson was not lost upon Congress, 
which in the Transportation Act of 1920 
pronounced that it would be the policy of 
the United States to "promote, encourage 
and develop \\ 'ater transportation seryice 
and facilities . . . and to foster and preserve 
in full "igor both rail and \\ 'ater transporta
tion ." Congress directed the Corps of En
gineers to conduct il1\'estigations of fl oat
ing plant design, \\'ater tenninal facilities , 
and water and rail interchange connection 
and develop plans for enhancing use of 
the nation's \\ 'aterways; it also pnn'ided 
substantial appropriations for completing 
the Ohio Ri" e r Canalization Project. By 
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1941 the Ohio River and other inland 
waterways were in a much improved con
dition for service in a national emer
gency.12 

Early Military Construction, 1940-1941 

When the thud of bombs at Pearl Har
bor brought the United States into the 
Second World War, the Corps of En
gineers was in the throes of consolidation, 
for on December 1, 1941, the President 
had directed merger of the Construction 
Division, Quartermaster Corps, into the 
Corps of Engineers organization within 
fIfteen days. The Louisville Engineer Dis
trict, engaged at the onset of war in the 
initial phase of flood control project con
struction, suddenly became responsible 
for a huge military mission, and received 
what was doubtless the greatest challenge 
of its history, for rapid mobilization of na
tional resources was imperative. The Dis
trict was, however, not completely unpre
pared for the assignment. 13 

The Corps had been assigned portions 
of the Airport Construction Program for 
the Civil Aeronautics Administration 
(C .A.A.) on October 15, 1940, and on 
November 20, 1940, construction of in
stallations for the Army Air Force to pro
vide airfields and training schools for 
30,000 pilots was assigned to the COrpS.14 

The airfield construction program for 
the C. A. A. in the Louisville District in
volved projects of a quasi-military charac
ter at Kokomo, Indiana, Bowling Green 
and Paducah, Kentucky, and Standiford 
Field at Louisville. The Standiford Field 
(originally Municipal Airport No.2) proj
ect was built on property owned by J effer
son County outside Louisville. The 
county had made the site available to Vul
tee Aircraft Corporation and Curtiss
Wright Corporation, which had factories 

adjacent to the site and were commencing 
the production of military aircraft. The 
project, commenced on June 16, 1941, 
consisted of construction of runways, fenc
ing, lighting, and drainage systems. 15 

The typical C. A. A. project in the 
Louisville District involved the construc
tion of 150-foot wide runways, each 3,900 
feet long, with a limestone base surfaced 
with asphalt, and pertinent auxiliary struc
tures. The total amount of pavement at 
one field was 140,000 square yards - by 
the use oflocally available materials, costs 
for both materials and labor were held to 
$1.70 per square yard. Several of these 
fields became the nucleus of the commer
cial airfields serving nearby cities after the 
war. Standiford Field became the terminal 
for airlines serving the Louisville met
ropolitan area.16 

The original airfield construction under
taken for the Army Air Force in the Louis
ville District included Godman Field at 
Fort Knox and Bowman Field at Louis
ville. Godman Field was commenced by 
the Quartermaster Corps with W. P. A. 
labor on January 23, 1940, and the project 
was taken over by the Louisville District 
in 1941. Five surfaced runways of 150-foot 
width and up to 5,400-foot length were 
built for the use of an observation squad
ron attached to the Armored force at Fort 
Knox. Bowman Field, originally a Louis
ville commercial airport, was taken over 
by the Army Air Force in August, 1940, 
and construction for military purposes was 
commenced by the Quartermaster Corps 
and continued by the Louisville District. 
Additional runways were built and about 
120 buildings erected to permit use of the 
Field as a replacement and supply depot 
for the Air Force, as an air crew and com
bat glider training base, and, near the end 
of the war, as a convalescent hospital for 
wounded fliers.17 
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Military Construction Administration, 
1941-1945 

The military construction office in the 
Louisville District was part of the District 
Navigation Branch until early 1942, when 
a separate Military Branch was estab
lished to supervise the numerous large 
projects transferred to th e District from 
the Construction Division, Quartermaster 
Corps, on December 15, 1941. Th e trans
fer was accomplished with minimum dis
ruption - the general procedure was to 
appoint the former Constructing Quarter
masters at projects as Area Engineers , who 
reported to the District Engineer, instead 
of the Quartermaster Department. 1s 

During initial phases of the emergency, 
much conshuction was accomplished in 
accordance with standardized plans, but 
design for outside utilities was a unique 
problem at each project. At each major 
work-site a self-sustaining organization 
was es tablished to handle accounting; 
they reported to the Accounts and Audits 
Unit at the District Office which produced 
consolidated District Fiscal reports. The 
magnitude of mission expansion was al
most overwhelming, for during 1942, the 
peak year for military construction in the 
Louisville District, daily expenditures 
often exceeded more than a million dol
lars, which was almost as much as the Dis
trict had expended in an entire year on 
civil works prior to the commencement of 
flood control projects. Cost reports for 
about thirty civil projects and fifty military 
projects were prepared on a monthly basis 
by the Accounts and Audits Unit (which 
became part of the District Fiscal Branch 
in 1944).19 

The immense scope of the military mis
sion required substantial increases in per
sonnel, and office space requirements 
forced various sections of the District Of
fice staff to relocate in buildings scattered 

throughout Louisville. Personnel turnover 
was also rapid. At least 569 former Louis
ville District employees were serving in 
the AImed Forces by 1945, and five -
Clements H. Diepenbrock , Danie l F. 
Hilliard, Earl J. Murphy, and Allen C. 
Schanz - died in that service. The mili
tary mission was so urgent that civil works 
were almost suspended; of the 377 staff 
members at the District Office, 367 were 
engaged in some capacity in pelforming a 
portion of the military mission. The only 
significant civil works projects under con
struction in Louisville District in 1942 
were flood protection projects at Paducah, 
Jeffersonville, and Evansville. 20 

The principal Corps mission in 1942 
was in suppOli of national effOlis to get 
troops trained, equipped, armed, and sup
plied for embarkation to North Africa, 
Europe, and the Pacific; thus, 1942 was 
the peak year for military construction in 
the continental United States and in the 
Louisville Engineer District. During that 
year th e military mis s ion conformed 
closely to the District civil works bound
ary, but in late 1942 a reorganization was 
undertaken to make Engineer Division 
military construction boundaries conform 
to Service Command boundaries.21 

Th e Ohio River Division, which in
cluded the Louisville District, became, 
in effect, the construction agency for the 
Fifth Service Command, and Division of
fices were transferred from Cincinnati to 
Columbus, Ohio, also the h eadquarters of 
th e Fifth Service Command. Service 
Command boundaries tended to follow 
state boundaries, and the reorganization 
resulted in an enlargement of the area of 
the Louisville District for military con
struction. The District took over military 
construction in Indiana, b ecoming re 
sponsible for Baer Field and Camp 
Thomas Scott at Fort Wayne, and New 
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H ayen, Kings bury, and Wabash Ri\'er 
Ordnance plants, fomlerl y in th e Chicago 
and D etroit Engineer Districts. Chanute 
Field and G eorge Field in Illinois were 
transferred from L ouis v ill e to the 
Chicago Engineer District. 22 

Military projects w ere generally InI

tiated by a construction directi\'e from 
th e Office of the Chief of Engineers , 
specifying the work to be accomplish ed, 
the installation where the work was to b e 
done, and the amount of funds available. 
Projects completed by the Loui sdlle Dis
trict during the war consisted chiefly of 
troop cantonment structures, munitions 
and ordnance plants , supply depots, air
fi elds, hospitals , modifi cati on cen ters , 
and th e remodeling of buildings , such as 
the Gibbs-Inman Building in Louis\ 'ille 
which b ecame the District Offi ce build
ing in the p ostwar era.2 3 

Airfield Proj ects 

In addition to th e C . A. A. and 
U. S. A. A. F. projects commenced in 1940 
and 1941, other airtields " 'ere constructed 
and expanded by the Disb'ict during the 
course of the war. T,,'o sch ools for bomber 
crews were built near Seymour, Indiana, 
and Lawrenceburg, Illinois, in 1942. The 
Seymour Air F orce Advanced Twin En
gine School project consisted of construc
tion of technical and operational buildings 
and military housing for a school of 380 
officers , -175 cadets, 13 nurses, and 2,32-1 
enlisted men , and Freeman Anny Airtield 
- four run ways and parking aprons - and 
five auxi liary landing fields for training 
purposes. Construction began on Jun e 5, 
1942, and was completed for use at a cos t 
of fifteen million dollars within a year. 
Th e Twin Engine School at Lawrence
ville consisted of similar fac ilities, includ
ing G orge Army Airtield and three aux
iliary fields. It also was completed in late 
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1942 at cos ts of about ten million , 
dollars. 24 

Troop Cantonment Projects 

In late 1941 the Louis\'ille District re
ceived from the Quartermaster Depart
ment several large construction projects at 
Fort Knox and Camp Breckenridge, Ken
tucb ', and Camp Atterbury and Fort Ben
jami~ Harrison, Indiana. It continued con
struction of various facilities at each of 
these cantonments throughout the war. 
Several projects were also completed at 
Camp Campbell , 1::entucky, and Camp 
Thomas Scott at Fort Wayne ,,·hich \\'ere 
added to the Louisville District mission as 
result of the reorganization in late 1942. 
The first cons truction at each of these 
camp s " 'as th e rapid erection of 
mobilization-type, t,,·o-story. frame bar
racks for troop housing. and re lated 
facilities - utility lines , roads , kitchens 
and m ess halls. firehous es. fen cing , 
warehouses, and motor-yehicle storage 
space. 

F ort Kn ox \yas already occupied by 
AmlY Amlor, but the number of structures 
on the ba e " 'as tripled between 1939 and 
the end of 194:2. Camp Atterbury. near In
dianapolis, and Camp Breckenridge, near 
~l organfield , 1::entucky, were designed as 
~lotorized Triangular Di\'isi on canton
ments. The Camp Atterbury project, for 
example, provided originally for the con
sbuction of 520 mobilization-type build
in gs and a :-;emi-permanent h ospital on 
about -10.000 acres of land thirty-miles 
south of Indianapoli:-; to house a Triangu
lar Division of 35,816 emli:-; ted men and 
1,642 office r:-; . D esign \yas accomplished 
by a contracting finn. construction In' fiye 
conh'lctors. and \\"l)J'k was :-; llper\'is~d by 
Area Engineer ~lajor Ret's W. \\'illard 
\Yith a 53 member staff. The oHice of the 
Insp ector General repOlted in A,' ril, 19-1:2. 
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that at Camp Atterbury; "Work in place 
was well performed and materials being 
used were in compliance with contract re
quirements. Buildings and other struc
tures showed evidence of careful in
spection."25 

Construction performed after the com
pletion of basic facilities at Camp Atter
bury in 1942 consisted of such subprojects 
as the construction of an airfield, a practice 
bombing and gunnery range, and conver
sion of the camp hospital in 1945 to a gen
eral hospital (Wakeman Convalescent 
Hospital), involving the building of clas
srooms, housing, and laboratory facilities 
for medical staff and recreation facilities 
for patients. District projects at Camp 
Breckinridge and other troop-training can
tonments were quite similar to those at 
Atterbury.26 

Ordnance and Munitions Projects 

The troops had to be furnished with the 
proper arms and ammunition for the tasks 
ahead of them; and the Corps constructed 
scores of ordnance and munitions installa
tions across the nation. During the early 
buildup for the invasions in Europe and 
the landings on Pacific Islands, ordnance 
and munitions plants were constructed on 
a "crash" basis. Work on this sort of 
project tapered off in 1943 and 1944, 
and then, because ammunition require
ments had been under-estimated, a re
newed munitions plant construction pro
gram, described as "critical, " was in
stituted in 1945. Even a mere listing of 
this type project completed in the Louis
ville District is quite lengthy; Ohio River 
Ordnance Works at Henderson, Ken
tucky; Hoosier Ordnance and Indiana 
Ordnance at Charlestown, Indiana; 
Evansville Ordnance Plant at Evansville, 
Indiana; Blue Grass Ordnance Depot at 

Richmond, Kentucky; Falls Creek Ord
nance Plant at Indianapolis; Vigo Ord
nance Plant and Terre Haute Ordnance 
Depot at Terre Haute, Indiana; and 
Kingsbury Ordnance Plant near LaPorte, 
Indiana. The Engineers also constructed 
many related projects , such as a building 
for expansion of facilities at Warner Gear 
Division of Borg-Warner Corporation at 
Muncie, Indiana, and ordnance-testing 
facilities at Jefferson Proving Ground, 
Madison, Indiana. A description of a few 
of these ordnance installations will indi
cate their general character and scope. 

The Ohio River Ordnance Works proj
ect involved the design , e ngin eering, 
construction, and preparation for opera
tion of a plant for the manufacture of 
anhydrous ammonia on an 882-acre site 
three miles west of Henderson, Ken
tucky. Construction commenced on April 
22, 1941, and was completed two weeks 
ahead of schedule on Septe mber 30, 
1942. There were no fatal accidents dur
ing construction; and in spite of infla
tionary rises in materials costs, the added 
costs of increased security after declara
tion of war, and a vastly increased amount 
of overtime due to speedup, the project 
was- completed within original cost esti
mates. Buildings at the project were of 
temporary (five-year life) construction; 
they housed one production line for 
manufacturing liquid anhydrous am
monia with a rated capacity of 150 tons 
per day.27 

Indiana and Hoosier Ordnance plants 
at Charle~town , Indiana, were located 
within two miles of each other. Indiana 
Ordnance plant was a $75,000,000 
smokeless powder plant constructed in 
1941 and put into operation in early 1942 
by the E. 1. du Pont de Nemours Com
pany. Six production lines, each with a 
100,000-pound daily capacity, gave some 
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credence to the claim that it was the 
larges t powder producing plant in th e 
world . Th e Louisville District built a 
number of structures at Indiana Ord
nance; for example, in 1945, with the ser
vices of a thousand prisoners of war b e
cause of a labor shortage, the Dish-i ct 
supervis ed consh-uction of a plant to pro
duce rocke t powder. Hoosier Ordnance 
Plant, originally designe d for loading ar
tillery powde r charges , was also com
pleted in early 1942.28 

The Evansvill e Ordnance project con
sisted of renovation of a Chlysler Corpo
ration plant and construction of addi
tional faciliti es for the production of .45 
caliber ammunition. Vi go Ordnance n ear 
Terre Haute was built in 1942 to furnish 
shell detonators and primers. And Fall 
Creek Ordnance at Indianapolis was d e
signed for th e manufacture and proces
sing of armor plate. 29 

Jefferson Proving Ground, consb'ucted 
near Madison, Indiana, was built for ac
ceptance t es ting of ammunition, bomb 
components, and p yrotechnics - mean
ing th e actual firin g of samples to d e ter
mine ballisti cs, functioning, and 
storage-handling characte ri s tics b e fore 
issuan ce to troops. The Quarte rmaster 
Corps let contracts for the project in Sep
tember, 1941, and th e Corps of Engineers 
initiated cons tru ction on D ecemb er 19, 
though official notice to proceed was not 
given until a week later. Th e ch ange of 
command was handled quite simply at 
th e project : the Constructing Quarter
master was appointe d Area Engineer on 
D ecember 16 and repOlted the reafter to 
the Di strict Engineer. Problems experi
e nced at th e project included th e usual 
diffi culty in employing labor, piecemeal 
construction , and sllch unforese(,ll con
tin gencies as th e ris e in fem ale personnel 
emp loymen t , which required design 
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changes to provide additional lavatories 
and other faciliti es.30 

Hospital Projec ts 

Hospital and re lated medical facility 
consbuction was also an important part of 
the military program, for troop canton
ments required camp hospitals , and gen
eral hospitals were required to serve the 
sick and wounded soldiers. The largest 
projects in the Louisville District in this 
categolY were Billings General Hospital 
at Fort Benjamin Harrison near In
dianapolis , Darnall General Hospital at 
Danville, Kentu cky, and Nichols General 
Ho spital at Louisvill e. Constru ction 
began at Billings General Hospital in 
1941; it opened for occupancy on June 
30, 1942, though it was not actually com
plete d until November 1. Billings Hospi
tal involve d consb'uction of a 1060-bed 
hospital , a m e dical technicians ' school, 
and a fi e ld hospital unit in about se\'enty 
fram e buildings \\'ith asbestos shingle 
siding and light, roll-fe lt roofs,31 

Darnall G e n eral H ospital at Danville 
was leased from th e Commonwealth of 
Kentuck~ ' for conversion t o a military 
hospital in June, 19-12; and th e Engineers 
cons b'u cte d adjacent facilities for mental 
patients. Nichols General H ospital was a 
mobilization-type project (fhe-year life 
buildings) consb'ucted by th e Disb'ictjust 
south of Loub\·ille. \York commenced on 
Jun e L 19-1:2, at l\'i ch ols Hnspital on a 
thousand-bed facil ity and field h ospital 
unti ; the project \\"as complete d on 
sch e dule nn Nnyember 15, 19-1:2. In 1968, 
som e of th e stru ctures built in 19-1:2. de
signed for fiH'-~ " ear st'ryi ce, w ere still in 
use.32 

D( ' /1/ ob if i za ti 0 11 

Th e militar~ construction program in 
the Louisyille District, except for a fe\\" 
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urgent projects at munitions plants, ta
pered off in 1944 and 1945, as the scope 
of the Army Engineers' mission in over
seas combat theaters increased. General 
Eugene Reybold, Chief of Engineers 
during the war, declared that by 1943 the 
Engineers "could move the Army and the 
Air Forces any damned place there were 
Germans and J aps left to destroy, 
whether it meant building a truck road 
around the Himalayan Hump, rebuilding 
the wrecked ports of Italy, or ferrying 
heavy tanks across a flooded river. We 
were the men who could do it because, 
by God, we were getting it done."33 

In 1944 the District centralized its 
military construction program to reduce 
administrative costs by dispensing with 
many of the Area Engineer offices at 
major projects and providing construction 
inspection through mobile teams dis
patched from the District office in Louis
ville to projects in Kentucky and from an 
Area Engineer office at Columbus, In
diana, to projects in the Hoosier State. Of
fice space had been at a premium in 
Louisville during mobilization and vari
ous sections of the District Office staff 
has been dispersed in buildings through
out the city. As the end of the war ap
proached, these sections were gradually 
brought back together and moved into 
space vacated by the Air Force and other 
agencies in the Gibbs-Inman Building.34 

Through mobilization of the decen
tralized District and Division organiza
tions, which were in close contact at the 
local level with engineering and con
struction firms and were fully cognizant 
of locally available materials and con
struction equipment, the Corps of En
gineers was able to mount an emergency 
construction push to complete two and a 
half billion dollars worth of mili tary 
facilities in 1942, reaching a peak rate of 

$720,000,000 per month by mid-1942. By 
the end of the war, consb'uction worth 
eleven billion dollars had been com
pleted by the Corps in the continental 
United States. Military supply procure
ment was also accomplished by the En
gineers at a rate of about two billion dol
lars per year. Corps records show that 
5,300 engineering and construction firms 
participated in the military construction 
program, while Engineer troop sb'ength 
reached three-quarters of a million 
men. 35 

Led by hard-charging District En
gineers - Colonels Henry Hutchings, 
Jr., Henry F. Hannis , Jesse H. Veal, and 
Gilbert Van B. Wilkes - the Louisville 
District operated in near emergency 
status during the war, commencing and 
rapidly completing imm ens e projects 
under directives which called for com
pletion within thirty , sixty, or ninety 
days. The District was faced with concur
rent shortages of labor, construction 
equipment, and high-priority materials , 
but it persevered, utilizing alternative re
sources, employing large numbers of 
women to alleviate the manpower short
age, and resorting even to the use of 
prisoners-of-war as a labor force. The 
District accomplished the largest con
struction program in its history and met, 
almost without exception, the goals as
signed at each project. 

Perhaps one incident best illustrates 
the ruthless pressures under which the 
District staff operated during the Second 
World War. On a Friday before Labor 
Day, the Louisville District was advised 
that German prisoners would arrive at 
Austin and Rochester, Indiana, at 8:00 
a.m. on the Tuesday after Labor Day. The 
District was instructed to have two in
ternment camps complete and ready for 
occupancy by the time the prisoners ar-
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rive d . Each camp required t ent plat
forms , m ess halls , double fen ce stock
ades, water supply, and sewerage 
facilities. Over that long Labor Day 
weekend the District staff worked day 
and night. Pipe and barbed wire were at a 
premium, but the District maintained a 
complete listing of surplus materials from 
completed projects and assembled the 
necessary items from stores on hand. The 
internment camps were thrown up within 
a seventy-two hour period and were 
ready for occupancy when the prisoners 
arrived.36 

Emergency construction directives and 
mandatory orders for swift completion of 
projects to a usable state forced hasty and 
impermanent construction at many mili
tary projects. But swift completion and 
serviceability in time of national 
emergency were just as important as 
economy and durability on peacetime 
civil works projects. Under the condi
tions described above, many expedients 
were adopted which would not have pas
sed the strict rules of accountability ap
plicable to normal civil works activities. 
The position taken by the District En
gineers and field engineers during the 
emergency was that the jobs should be 
completed first ; paper work could be ar
gued about later. Disburs ements were 
made without much ques tion for many 
unusual items such as " removing jerk 
from governm e nt car," a circus tent for 
temporary office space, and, in th e face of 
gasoline and tire rationing, mules com
plete with harnass and riding h orses with 
saddles. 

When th e Offi ce of th e Comptroller 
General inves tigated fi scal matters in the 
Louisville Engineer Di stri ct in 1944, the 
Secret:"1ry of War inten'l'ned. Tht, Secre
ray commented ; 

An in ve stigat ion of th e mattl'r l'mphn sizes the 
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difficult si tuation created during the early part of 
th e War when, b y act of Congress, the great vol
um e of construction work of the Aml\' was tran s
fe rre d from th e Quartermaster General to the 
Chief of Engineers , and when speed was man
datory . Reports of the officers on the job greatly 
stre ss th e tre mendous increase of duties thrown 
upon th e employees available at a tim e when 
such personnel was subject to inductions into the 
sen 'ice, enlistm ents, transfers to more remun era
tiv e positions, and the man y other processes 
which rapidly d eple ted the forces in the fi eld of 
th ei r b est men. Th e re is also to b e considered the 
propositi on that a review, after th e fact, of the 
activities and procedures directed under such ex
treme pressures \\. ill , \\'ithout much difficulty, 
discl ose many mi stakes.37 

District Military Mission , 1945-1950 

At the end of the Second World War, 
the civil works program of the District 
rapidly resumed its prewar pace. Expen
ditures in the District for military con
struction, which had reached a high of a 
million dollars per day in 1942, amounted 
to less than half a million dollars in 1946. 
In 1947 the Cincinnati Engineer District 
was phased out, and the Louisville Dis
trict assumed military construction con
tracts previously administered by the 
Cincinnati District amounting to about 
nine million dollars. And in 1948 the Dis
trict was assigned responsibility for de
sign and consb'uction of \ ' eterans' Ad
ministration hospitals estimated to cost 
about eighteen million dollars each. Real 
estate fun ctions , im'oh'ing land acquisi
tion and disposaL had been cenb-alized 
at Ohio Ri\"e r Division during the \\"ar. In 
1947 a Real Estate office " 'as re
established at Louis\"ille District, \\'ith re
sponsibility for Disb'ict ci \·il \yorks . the 
entire Ohio Rive r Di\"ision military con
structioll program and for the Atomic 
En erg~ Commission (A.E.C.) in the 
Lo\\"e r Ohio Basin.3s 

Th e military mission of the District ",as 
df:'scrilwd as "routine" from 1945 to 1950. 
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The principal activiti es include d addi
tional airstrips and some esoteric aero
dynamic tes ting structures at Wright
Patterson Air Force Base, airstrips at Fort 
Campbell, Kentucky, a fum e-elimination 
project at Morgantown Ordnance Works 
in West Virginia, and minor projects -
armories and storage buildings - for Na
tional Guard units.39 

Korean "Police A ction" Construction, 
1951-1953 

When the Cold War waxed hot in Korea 
in 1950, the Corps of Engineers com
menced a " crash" program to meet the 
requirements of the American forces en
gaged in that "police acti on ." Major re
habilitation programs, or " reb'eading" as 
the expression went, were instituted at 
Indiana and Hoosier Ordnance plants at 
Charlestown and J e fferson Prov ing 
Grounds at Madison, Indiana. Other pro
jects included warehouses at Lexington, 
Kentucky, Signal D epot; a parachute
repair shop and a box- crate shop at 
Jeffe r so nvill e Quarte rmas ter D e pot ; 
magazines and other facilities at Blue 
Grass Ordnance Depot; and ab out fifty 
million dollars worth of b arracks and 
other housing at Fort Kn ox and Fort 
Campbell. By 1953 the monthly expendi
tures of the Louisville District had risen 
to over seven million dollars. During the 
Korean incident a Supply and Procure
ment Division was also organized in 
Louisville District, with 256 employees 
at the peak in 1952, to purchase suppli es 
for the troops in Korea.4o 

District Military Mission, 1953-1970 

After the truce was signed in Korea in 
1953 the Louisville District military mis-, 
sion again began to taper. The District 
was assigned a real estate mission for the 
National Aeronauti cs a nd Space Ad-

ministration (NASA) in 1958, and in the 
same year direct e d construction of 
Strategic Air Command (SAC) facilities at 
Wright-Patterson Air Force Base. Th e 
work at Wright-Patterson required the 
d es ign and construction of some unique 
structures never before built, and was to 
b e a continuing mission of the District 
throughout the 1960s. Proj ects included 
the installation of a nuclear reactor to sub
ject materials to radiation tes tin g; th e 
constru cti on of an optical faci lity for 
equipm ent which include d a 100-inch 
mirror - second larges t in the United 
States at one time; and a sonic-fatigu e 
testing facility. The latter project was de
signed to h ouse large numbers of sirens 
developing up to a million watts of sonic 
power; sirens were used to create a vibra
tion capable of sh atterin g th e material 
be in g tested . The Distri ct had to design 
and cons truct a structure which would 
not itself be des troyed by the tests.41 

Pres ide nt John F . Kenn edy in 1961 
called for rapid implementation of a Civil 
D efe nse and National Fallout Shelter 
Program. The Corps of Engineers was as
signed a major role in this program be
cause of its exp erience in handling disas
ter situations , its engineering expertise, 
and its close contact with local authorities 
through its decentralized organization. 
The Louisville District participated in an 
urgent program to locate, mark, and stock 
structures suitable for service as fallout 
shelters - over a hundred million fallout 
shelter spaces were established across the 
nation. The District also prepared, for its 
assigned region, contingency plans for 
post-attack recovery, including provisions 
for repair of b'ansportation faciliti es and 
public utilities, rescue operations, debris 
clearance, damage assessment, radiation 
detection and decontamination, mass bur
ials, and other emergency functions. The 



226 

full va lue an d effec ti\ 'eness of thi s 
contingency-type p rogram can not be cal
culated in advance of need , and it is one 
project which personnel of the C orps sin
cerely h op e \Yill never b e tested by actual 
use; h o\\'ever, the loss of public interes t in 
the p rogram does not d etract from it po
tential value,42 

As an econ omy measure, h\'eh 'e En
gin eer Di h-icts in the United States \\ 'ere 
relieved of military constructi on and real 
es tate fun cti ons in 1961; and during this 
reorganization the Louisville Dish-ict was 
again ass ign ed the duty of p erforming 
these fun ctions for the Ohio River Divi
sion , Bu t the scop e of the District military 
miss ion dw indled during th e 1960s -
from sixty-nine p roject work-sites in 1961 
to thirty-one in 1965, Th e war in Vie t 
I\am h ad littl e e ffect on th e Di s tri c t 
military miss ion, Th ere \\'ere a fe \\ ' rush 
projects for th e construction of additonal 
facilities at F ort Campbell and F oIt Kn ox, 
but th ere ,,'as n o crash constru ction prog
ram similar to those of th e Second \\'orld 
'War and the Korean War. 43 

Partially as a result of thi s decrea e in 
military cons tru cti on \'o lu me in th e 
Louisvill e Dish-i ct area of respons ibility, 
th e Offi ce of th e Chi ef of Engineers d e
termined in 1970 that the mission could 
be accompli shed at reduced administra
tive costs by fUlth er cenh'alization of the 
program, Resp onsibility for military con
stnl cti on and military real es tate fun c
tions in Oh io River Division \\ 'as trans
ferred from Louisvill e to the Omaha (I\e
b raska) and Ba ltimore (Mary lan d) E n
gineer D istricts, As of Jul~ ' 1. 1970, the 
Omaha Di sh'iet became responsib le for 
th e Corps milita ry mission in Illino is and 
Indi ana, and thl' Baltimore Di stric t for 
Ohio, Wes t Virginia, and Kcnh.l cky ,44 
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Summary 

After p erfom1ing a military miss ion for 
almos t a third century, 1940-1970, except 
for continued Civil Defense support ac
ti\ 'ities the L ouisville District became a 
sh'ictly' civil \Yorks organization on July 1, 
1970, The military mission had a certain 
excitem ent ab out it n ot associated \\'ith 
civil \yorks - the urgent crash conshuc
t ion program s of th e e arly 1940s and 
1950s, th e esoteric engineerin g require
m ents and ch allenges of o rdnance \Yorks, 
aircraft and aerospace facilities, and other 
military installations, and the immediate 
involv ~m ent in national d efense efforts, 
P ersonnel of th e L ouisville Dish-ict took 
great pride in its achie \'em ents whil e per
fom1ing th e military miss ion ; and histori
cal e \'idence indicates that thi pride was 
p rob ably justifi ed . 

Assess ing th e total value of the ,,'ork 
completed by the Dish'ict as palt of its 
milita ry mi ss ion - its conh-ibutions to 
the success of Ame ri can armies in the 
fi e ld ; the amount by \\,hi ch its \\ 'ork in
creased th e security of the citizens of the 
United Sta tes - is diffi cult if not impos
s ib le. P e rh ap s th e sam e a s ignm ents 
could have b een accomplish ed equally as 
",e ll b y an oth er similar agency. On the 
otl1 er hand, there \\'as no similar agency. 
Certainly there can b e no d oubt that the 
exp erie nce gained hy District personnel 
in p erfol111ing large civil ,,'orks construc
tion in p eacetim e had significant value 
\\,h en rap id large-scal e mobilizati on con
stru cti on for military purposes became 
necessa ry in a national emergency, :\.nd, 
o\'e r a lon g tim e-sp an. the c ivil ,,"orb 
program its elf \\ 'as a maj or militcuy mis
sion , for it \\ 'as d es ign ed to increase na
tillllal pros p e rity and e nhanL'e th e 
ecoll omic \\ 'c ll-b e in g of Am e ri cans -
e lem nts abS (l \llteh ess ential to effectiw 
national d efens e, 
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CHAPTER XIV: WATERWAYS NAVIGATION RENAISSANCE 

As predicted by the Corps, and just as 
emphatically denied by opponents, the 
Ohio River Canalization Project com
pleted in 1929 stimulated renewed use of 
the Ohio River for commercial transporta
tion; and gradually a new traffic de
veloped on the river and some of its 
tributaries as industries located on the 
riverbanks to take advantage of low-cost 
waterways transpOltation and dependa
ble water supply. In 1935 the costs of 
moving non-metallic minerals on the 
Ohio was less than a third and steel pro
ducts less than a quarter the comparable 
rail rates.! 

The great bulk of commerce on the 
Ohio before 1941 was shipments of coal 
and steel, but during the Second World 
War shipment of petroleum products 
began on a large scale. Traffic diversifica
tion continued after the war, and by 1956 
commodities using the river were too 
numerous to list. Before 1941 traffic was 
largely downstream; by 1956 the amount 
of up and down stream tonnage was about 
equal. Commercial traffic on the Ohio, 
which had verged on extinction in 1917, 
was overwhelming the locks and mova
ble dams of the canalization project by 
1956, and construction of a project to 
modernize navigation facilities on the 
Ohio commenced.2 

Canalization Project Operatioll 

The original canalization project on the 
Ohio planned fifty-four locks and mova
ble dams, but the elimination of proposed 
locks and dams numbered 40, 42, and 54 
in the Louisville District reduced the 
number to fifty-one. The construction of 
fixed dams on the Upper Ohio to replace 
older structures further reduced the 
number to forty-six. 3 

Because the canalization project was 
constructed over a fifty-year period , 
1879-1929, there was not, sh'ictly speak
ing, a typical lock and dam; each struc
ture had slight design variations , and No. 
41 at Louisville differed considerably 
from other structures of the series . Locks 
had standard chamber dimensions of 600 
by 110 feet, but the amount of lift at each 
lock varied from 5.6 to 13.4 feet, to afford 
an eleven-foot depth over lower lock-gate 
sills. Lock gates were either the Merrill 
rolling type, or the mitering-gate type. A 
small turbine on the river wall of the lock 
and auxiliary power e quipment in a 
nearby' operations building furnished 
power to maneuver the gates . Next to the 
turbine pit was a navigable pass , varying 
in width from 600 to 1248 feet, of 
Chanoine wickets; next to the pass was a 
Chanoine weir with shorter wickets than 
the pass; and next to the Chanoine weir 
were two bear-h'ap weirs. Bebout wickets 
were also used in weir sections and some 
dams had a fixed weir next to the abut
ment crossriver from the locks. 4 

Operation of the canalization project 
was analogous to the operation of a rail
road division, with the same function of 
moving traffic through the system in an 
orderly fashion . Overall supervision was 
provided by Ohio River Division at Cin
cinnati, and the river was divided into 
districts - Pittsburgh, Huntington, Cin
cinnati (until 1947), and Louisville - and 
each lock and dam force constituted a 
subdistrict. In 1924 each lock and dam 
was operated by eleven men sup
plemented by temporary personnel. This 
number was reduced to nine men by 
1930, and further reduced as greater effi
ciency was achieved.s 

The operation of the project may b e il-
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lu s tra t e d by ass umin g th e Ohi o a t a 
high-water stage and all d ams d own, with 
wickets flat against the foundation on the 
river b ottom and traffic u sing the open 
channel through the navigable passes. As 
the river fe ll the dam wicke ts \\' e re raised 
to maintain a slackwater pool before th e 
river stage was less than th e nine-foot 
project d epth. Because of lesser fl o\\' and 
greate r slop e on th e Upp er Ohio, th e 
dam s \\'ere frequ ently raised roughly in 
order from Pittsburgh to Cairo. Opera
tions \\'e re coordinated b y te lephon e at 
first and later by radi o. 6 

D ams were raised by th e crew of a 
maneu ver b oat, who caught each wicket 
with a h ook a ttach e d to a cabl e and 
winch , pulled it up and le t it settle into 
place on its p rop , and proceeded across 
th e river u ntil all w ickets \\" ere up and the 
dam form ed . A good crew could raise the 
navigable-pass secti on in ab out three and 
h alf h ours. Water continu e d to fl ow 
throu gh the spaces between the wickets 
after the dam was up, but in dry seasons 
w ood e n timb ers , or " n e e dle s ," \\'e re 
placed b etween the wicke ts to close th e 
spaces and reduce fl ow from the p ool. In 
very dry seasons, weeds, ash es , and other 
substan ces \\"e re dep os ited in tl1 e ri\ 'e r 
above the dam to close small gaps b e t
w een wi cke ts and n eedles . \\ 'h e n th e 
dam was up , all traffi c passed th rough the 
lock. 7 

Minor ri ver ri ses w ere passed out of th e 
pool b y lowering th e b ear-trap w e irs , 
wh os e valves could be ope ned or clos ed 
b y two m en in a skiff. If the ri se con
ti nued , w iL·k e t \\ 'e irs \\ 'ere lo\\" e red to re
lease more water, and fina lly th e wi ckets 
of th e nav igable pass \\L'n ' d ropped . Th e 
cre w of tIl<.' maneu ver boat seized tlw top 
of th e wicke ts . pull ed th e lll upstream to 
di sen gage th e props , and let th e \\"i Ll e ts 
fa ll natu rall y to the bottom . A good LTL' \\ ' 
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in good \\"eather could lower the ordinary 
navigable p ass in an hour and a half.s 

Maneuvering dams was often a difficult 
and dangerous operation, frequently per
formed at night in rain, snow, and ice 
storms when the ri, 'er was swift and full 
of drift. Many maneuver boat crewmen, 
over the years , fe ll overboard to their 
d eaths. Ice, which made everything slip
p ery - dam s became ice-bound at times 
- w as the greatest hazard. The problems 
w ith ice in 1934 were long remembered 
and \\"ill serve as an illustration of the 
hazards of the w ork. 

On the evening of F ebruary 8, 1934, 
the dams w ere up and a night-time low 
temperature of 15 d egrees was forecast 
and the dams w ere left up. But the temp
erature dropped to -5 d egJees, and on the 
morning of F ebruary 9, the order \\"as is
sued to low er the dams , for pack-ice was 
clos ing the locks. Wickets had to b e trip
p ed from the d ownstrean1 side by push
ing on th e prop s till th e \\"i cke ts col
lapsed ; it \\"as done under the threat that 
pack-ice might d escend on the b oats at 
any moment. At on e d am. a crew tried to 
l o\\"e r the wi cke ts fr om the upsh"eam 
side, \\' e re cau ght in an ice gorge, and 
\\" ent O\'e r the dan1 . It took three days to 
get all dam s d own . The rin:'r then drop
p ed and for the first time since the canali
zation project \\'as comple ted in 1929 the 
project d epth \\ 'as unavailable . The dams 
\\ 'e re rai ed in freezing \\"eather, and the 
project d ep th \\"as reestablish ed by F eb
ruary :2:2 . I ce conditi ons again d eveloped. 
h()\\"t' \·e r. and th e d am s had to b e low ered 
again in a d ri\ 'in g blizzard.9 

Repair and mainte nance \\"l)rk \\'as per
form ed , wh e n L' \ e r p os sible , at a time 
\\·h en it \\(luld not inte rfe re \\ith n,l\ 'iga
ti on. Lock repairs \\"(' 1"\:' u sually under
take n in the \\ 'inter \\"he n the navigable 
pass could (l rdinar ily b e le ft op en for h'at'-
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fi c because of high-water stages. Repairs 
to dams were generally accomplished in 
the summer when the wickets were in 
raised position , and were often com
pleted by underwater divers.1o 

Chann el Maintenance 

After 1929, channel maintenance, for
merly performed as a separate project by 
the Cincinnati District, was divided 
among the four Ohio River Districts. 
Longer wickets were installed at Louis
ville District structures and the tops of 
lock walls were raised during the 1930s, 
with funds provided by the Public Works 
Administration, to reduce the amount of 
necessary channel maintenance. Dredg
ing and other channel rectification proj
ects were completed by the Louisville 
District Engineer fleet until 1955, how
ever, and thereafter by vessels from other 
Districts. 11 

Two types of dredges were used in the 
Louisville District: the dipper, or bucke t, 
type, which dug like a steam shovel, for 
the removal of solid and compacted mat
e rials , and the hydraulic, or pipe line , 
t ype for sandy materials which were 
more readily removable . In 1931 the Dis
trict operated the pipeline dredges C. B. 
Harris , H . S. Tabor, and Lake Charles, 
and the dipper dredges Watau ga and 
Nolin Ricer. In 1937 the fl eet consisted of 
the dredges Harris , Tabe1', Nolin Riccr, 
Cincinnati, Adams, Jewett , and nineteen 
derrick boats .12 

The operation , maintenance, and repair 
of Ohio River locks and dams in the Dis
trict and the repair of district floatin g plant 
at the canal drydocks was the responsibil
ity of th e Loui sv ille Substation. Th e 
Paducah Substation directed operation of 
District dredges and floating plant; and 
th e Owensboro Substation directed the 
operati on an d maintenance of navigation 
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structures on the Green River system 
(which had been directed from a substa
tion at Woodbury, Kentucky - Lock No. 
4, Green River - until about 1927). The 
substations at Paducah and Owensboro 
were closed in 1947 and their functions 
transferred to the Louisville Substation, 
which became known as Louisville Repair 
Station, and in 1955 the last Louisville 
District dredge , the Jew ett , was sold. 
Channel maintenance on the Lower Ohio 
was subsequently performed when 
needed b y dredges from the St. Louis Dis
trict fleet,l3 

Commerce on the Ohio, 1940-1950 

The value of navigation on the Ohio 
River during the Second World War con
firm ed the fores ight of the builders of the 
canalization project. The Ohio and con
necting waterways relieved the o\'erbur
dened railway system of the necessity of 
transporting bulky strategic materials -
coal, steel, sulphur, chemicals , and pe
troleum - and, because coastal shipping 
was vulnerable to submarine attack, pe
troleum-barging b egan on a large-scale. 
Barges transp orted an an10unt of pe
trol e um during th e \\ 'ar equi\'al e nt to 
seven million rail tankcar loads . Inland 
waten\'ays also permitte d \\'idespread 
geographic distribution of \\'ar-production 
indusb'y, which otherwis e \\'mIld ha\'e 
fulth er conges ted coastal areas; and, be
cause coas tal shipyards \\ 'e re \\'olling at 
capacity, -1.031 landing craft and small 
ships \\'en:' produced at inland shipyards 
and fl oated to the sea for movement to 
combat areas . Ohio Valley shipyards pro
duced about a thou~and ~ea-going \' es~ek 
including 585 LSTs, 74 LCTs, 47 tugs, 36 
pab'ol cmi:;ers, 16 mine-laye rs , and other 
craft. The draft of the:; e \'essels often ex
ceeded project depth on the Ohio, and the 
Corps resOlt ed again to the creation of " ar-
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tificial waves" by manipulating movable 
dams to permit movement of the vessels to 
the coast. 14 

No noticeable hiatus in the growth of 
commerce on the Ohio occulTed in the 
postwar years . The average annual in
crease in tonnage was about 15% and 
ton-mileage increase was greater. The 
Ohio River Canalization Project was au
thorized in 1910 on a projected traffic 
forecast of thirteen million tons; by 1950 
traffic amounted to 48,598,000 tons and a 
massive traffic jam was developing. Much 
of this increase in traffic was generated by 
new steel , aluminum, chemical, and 
steam-electric plants which located at 
riverside to take advantage of low-cost 
waterways transportation and reliable 
water supply; and their location in the 
Ohio Valley had a " rippling" effect, at
tracting secondary industry to the region 
to use the primary products and power 
produced at riverside .15 

Navigation Modernization 

The Corps began planning dUling the 
early 1950s to modernize navigation 
facilities on the Ohio. Nineteen new 
navigation structures were planned to 
supercede the old movable dams and 110-
by 600-foot locks. Project designs called 
for non-navigable dams with low fixed 
sills, and movable tainter gates - metal 
gates with long trunnion arms to rotate the 
gates high enough to clear maximum high 
water. The consensus of river navigators 
was that a 110- by 1200-foot lock could 
handle the largest barge tow which could 
be operated efficiently on the Ohio, and 
the new locks were designed with these 
dimensions. An auxiliary 110- by 600-foot 
lock was also planned to give additional 
flexibility and capacity at each structure. 
Whereas the old locks had an average 
seven-foot lift, the new locks were de-

signed with lifts ranging from 12 to 37 
feet. 16 

The modernization project had multiple 
advantages. The maintenance costs of the 
old system were rising; the new structures 
would reduce these costs . Greater dam
height and lock-lift would provide longer 
slackwater pools, reducing the resistance 
to barge propulsion met in shallow pools 
and the number of lockages. The larger 
lock-chamber dimensions would end the 
double-lockage necessary when tows ex
ceeded the 600-foot length of the old 
locks; and the new locks were designed 
with an improved valve and outlet system 
which permitted filling in about eight mi
nutes, as compared to eighteen minutes at 
the old locks. 17 

Seven of the nineteen new navigation 
structures - Markland, McAlpine, Can
nelton , Newburgh, Uniontown, Smith
land, and Mound City Locks and Dams -
were tentatively located in the Louisville 
District. Construction of the project in the 
Louisville District proceeded in a general 
downstream order after approval for the 
modernization program was extended on 
March 11, 1953. 

The District commenced consb'Uction 
of Markland Locks and Dam, about half
way between Louisville and Cincinnati 
(to eliminate old Locks and Dams Nos. 35, 
36, 37, 38, and 39), on April 25, 1956, and 
completed the locks in 1959 and the dam 
in 1963. Noteworthy features of the locks 
were the positioning of the 1200-foot locks 
riverward of the auxiliary 600-foot locks to 
facilitate the entry of large tows; the split 
filling and emptying system permitting 
rapid operation; and riverside lock dis
charge outlets, in contrast to the old sys
tem of emptying below the lower lock
gates, to minimize turbulence in the 
lower-lock entrance. The fixed dam had 
twelve tainter gates, each 42 feet high by 
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100 feet long between fifteen-foot wide 
piers. The tainter gates were raised and 
lowered with electric hoists mounted atop 
the piers; and the supporting trunnion 
arms were designed to permit raising the 
gates above all floods of record. IS 

Constmction of the new stmcrure at the 
Falls of the Ohio, named McAlpine Locks 
and Dam in honor of William H. McAl
pine, became a race against time, for old 
Lock No. 41 had the economic capacity of 
passing only nineteen million tons annu
ally; tows were waiting for hours at Lock 
No. 41 in 1955 before th ey could be 
locked through. Widening the old Louis
ville canal from 200 to a 500-foot width 
began in 1959 and was completed in 1962. 
The new 1200-foot lock was completed in 
1961; and renovation of old Lock No. 41 
was completed in 1965. Because the lock 
completed by General Weitzel in 1872 
was left in place, McAlpine Locks and 
Dam became the only navigation stmcrure 
on the Ohio with three locks. McAlpine 
Dam was commenced in 1961 and com
pleted in 1964, with two tainter-gate sec
tions and 4500 feet of fixed concrete weir. 
One of the most striking fearures of McAl
pine Dam was the old Boule and 
Chanoine wicket sections which were left 
in upright position and imbedded in the 
upstream face of the dam. 19 

Cannelton, Newburgh, and Uniontown 
Locks and Dams were at various construc
tion stages in 1975; and completion of all 
three projects was expected by 1976. Con
stmction of the $200,000,000 Smithland 
Locks and Dam project, near the site of 
Cumberland Dam built by Captain Henry 
Shreve in the 1830s, began in late 1971, 
and as a result of an unexpectedly heavy 
traffic on the Lower Ohio, generated 
largely by a boom in coal-barging along 
the Green River and other tributaries, two 
1200-foot locks, instead of one 1200- and 

one 600-foot lock as at upriver stmcrures, 
were designed for the Smithland project. 
Mound City Locks and Dam project was 
still in the planning stages in 1975, and 
the greatly increased traffic on the Lower 
Ohio simply overwhelmed the capacity of 
old Locks and Dams Nos. 52 and 53. In
terim relief for burgeoning traffic was pro
vided at No. 52 (Brookport, Illinois) by 
constmction of a tempormy 1200-foot lock 
on the landward side of the existing lock; 
and in 1973 planning for a similar stopgap 
measure at Lock No. 53 (Grand Chain, Il
linois) was underway.2o 

The RUllaway Barge Problem 

The Engineers in charge of construction 
of the timber-crib dam across the Falls of 
the Ohio and the building of Davis Island 
Dam in the 1870s and 1880s frequently 
repOlted that barges, mnning wild down 
the river, had injured the sbucrures. The 
growth of commerce and the completion 
of the fixed dams of the modernization 
project led to an apparent increase in this 
type of accident in the 1960s. In 1967 and 
in 1972 three serious incidents of this 
character occurred in the Louisville Dis
trict. 

Fourteen barges broke loose from their 
mooring above Markland Dam in May, 
1967, plummeted down river on a swift 
current in a fog, and smashed into the 
dam, wedging in gate openings and wrap
ping around piers. It was impossible to 
close seven of the twelve tainter-gates and 

. the pool gradually fell - navigation was 
suspended on May 25. Floating equip
ment from Louisville and Pittsburgh En
gineer Districts was mshed to the scene 
and outside aid was acquired to expedite 
clearing the gates. By a combination oflift
ing, hauling, flotation , cutting , and 
dynamiting methods , the barges were re
moved - the last on May 31. The pool 
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was rapidly raised and lockage began that 
aftern oon ; thirty-one tows were waiting at 
the time .2 1 

Three barge mishaps occurred in the 
pool above McAlpine Dam during March , 
1972. The mos t serious of the three, the 
"chlorine barge crisis," b egan on March 
19 wh e n the towb oa t ] . F . Hu n ter 
grounded on Shippingport Island and los t 
five barges. Louisville Repair Station per
sonn el secured a sulphuric acid b arge 
which lodged against the inlets of the hy
droelectric plant at McAlpine, but another 
barge carrying 640 tons of liquid chlorine 
in four steel tanks slammed into Dam Pier 
No.2 and lodged halfway through the 
gate-bay. If a chlorine tan k ruptured , it 
would release a toxic chlorine gas. After a 
review of alternatives, the decision was 
made to attempt to stablize the barge to 
prevent it going over the dam and to p ump 
the chlorine into another barge.2 2 

Capta in John Beatty was called in as 
contract salvager with his catamaran rig 
which had aided in clearin g Markland 
Dam in 1967; and b ecause of the danger to 
the surrounding community several other 
federal agencies - Environmental Protec
tion Agency, Office of Em ergency Pre
paredness, and the Coast Guard, which 
acted as on-the-scene coordinator - were 
assigned roles in handling the emergency. 
An empty chlOline barge to receive the 
transfer moved into place on March 29, 
and 4400 res idents of the Portland area of 
Louisville near the dam were evacuated 
as a precautionary measure. On April 1 
and 2 the catamaran rig was carefull y 
inch ed into p os ition over the chlorin e 
barge, sliding cabl es under the barge hull 
and winching them up to secure the barge. 
Once the barge was stablized , the chlorine 
was pumped out and removed , and the 
crisis had passed. 23 

Less than a month later, on April 20, a 

thirteen-barge tow broke up above McAl
pine Dam, and several went over th e dam, 
but public attention centered on another 
accident at Cannelton Locks and D am 
project, wh ere the towb oat Thom as W. 
Hines, while preparing to enter the locks 
with a p e troleum tow, los t control and was 
swept downstream stemmos t. Th e pil ot 
lost his life and a pe troleum barge ex
ploded , damaging the Cannelton p roject 
and loos ing a sheet of flaming pe troleum 
down river. 24 

Ten barge accidents - collisions, ex
plosions, and sinkings - occurred on the 
Ohio River from October, 1971, to April , 
1972. This type of accident probabl y can
not be always prevented, but doubtless 
there are methods of reducing their fre
quency, and the Arrny Engineers initiated 
study of the p roblem. Congress enacted 
legislation on July 11, 1972, des igned to 
improve waterways safety by requiring 
the testing and licensing of towboat pilots 
and authorizing the Coast Guard to estab
lish h'affic-control systems on waterways 
similar to the system used by aviati on. 25 

Navigation on Tributaries 

The United States had acquired several 
state and private-owned slackwater navi
gation projects on streams tributary to the 
Ohio, including the Green and Kentucky 
River projects, in the late nineteenth cen
tury. It will be recalled that the Army En
gineers were directed to repair, operate, 
and extend the projects. Congress also 
provided funds for the improvement of 
other streams, such as the Wabash , White, 
and Tradewater rivers in the Louisville 
Dis tri ct . C on gress ion a l wa te rways 
poli cies of th e e ra w e re so mewh at 
haphazard, and critics of those policies de
rided them as the "pork barrel." The re
form of "pork barrel" policies began dur
ing the early twen ti eth cen tury - the 
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Progress ive Era - and appropriations for 
the projects on tributary streams were cur
tailed. General Harry Taylor, Chief of En
gineers , reviewed these developments in 
1926: 

In connection with the small er rivers the re was 
formerly a great deal of politics which controlled 
largely the appropriations and improvements . In 
1902 conditions reached such a state that Congress 
directed th at a b oard , known as the River and 
H arbor Board, b e authorized to pass on all im
provements. Since then there has been practically 
no improvements authorized b~ ' Congress that h as 
not been recommended by that Board . About 70% 
of all the projects reported on by the Board have 
been reported unfavorably. Since 1920, Congress 
has adopted the method of making lump sum ap
propriations instead of itemized appropriations. 
F ormerly, Congress directed where the money 
sh ould be spent; it is now appropriated as a lump 
sum avai lab le for all otment by the Chief of En
gineers, so that if anything is spent on worthless 
engineerin g projects, the Ch ief of Engineers is 
responsible. 26 

F ew funds , other than those necessary 
for operation and maintenance of existing 
projects, were expended on Ohio River 
tributaries in the Louisville Disb:ict after 
1902. Navigation structures on tributaries 
were operated as long as cpmmercial traf
fic used them, but, when the steamboat 
trade came to an end during the D epres
sion of the 1930s, the Corps b egan to 
abandon some projects and allow others to 
deteri orate b ecause maintenance or re
placem ent cos ts far exceeded any e x
p ected b enefits. Commercial navigation 
on Ohio River tributaries in the Louisville 
Engineer District was largely intermittent 
after 1930, but during the 1950s rapid in
dustrial development in the Ohio Valley 
and the need for coal to furni sh power 
brought renewed interest in commercial 
navigation on tributary waterways.27 

Wabash River Nav ig(/tio /l 

From 1872 to 1902 Congress appro-
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priated $810,500 for the improvement of 
navigation on the Wabash - a sum far less 
than was exp e nded in constructing a 
single lock and dam on the Ohio River. 
The Engineers expended these limited 
funds on removing snags and obstructions, 
building a few spur dikes and dan1s clos
ing secondary channels , and constructing 
a lock and dan1 at Grand Rapids of the 
Wabash. By the time Grand Rapids Lock 
and Dam was completed in 1894, several 
railroads were serving the transportation 
needs of the region and the river was in 
such poor condition above and b elow the 
lock that no substantial traffic developed. 
The Louisville District recommended the 
cons truction of a slackwater lock and dam 
system on the Wabash in 1903 to establish 
a six-foot navigable depth , chiefly to open 
coal fi elds to development, as far upriver 
as Vincennes , Indiana. But the Board of 
Engineers for Rivers and Harbors rejected 
the proposal , commenting that no such 
project would b e advisable until the Ohio 
Rive r Canalization Project was completed. 
In 1909 the project for improving naviga
tion on the Wabash was suspended.28 

By 1922 commerce using Grand Rapids 
Lock had d"'indled to five tons of mussel 
shells and twenty-eight tons of unclas
sified articles; in 1923 traffic sh ot up to 
e ighty-seven tons. Operation of the disin
tegrating sb'ucture was suspended in 1933 
and the property sold to the Boy Scouts of 
America. 29 

SuppoIt for improving the Wabash for 
navigion continued, nevertheless . gener
ally in connection with possible use of the 
Wabash as a section of a proposed \\"ater
\\"a~ ' linking the Ohio and Wabash \"all e~ ' s 
with Lakes t..lichigan and Erie - the pos
sibi lity whi ch had intrigued George 
\Vas hin gton after h e had e xamin e d 
Thomas Hutchins ' map in 178-1 . Th e 
\Vabash River Impron' I1H:'llt Association. 
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for example, urged President Theodore 
Roosevelt to support such a watelway in 
1903, asserting that iron ore and grain 
from th e Great Lak es region would 
thereby find outlet to the inland rivers and 
the Gulf of Mexico.30 

The National Waterways Commiss ion 
recomm ended construction of a barge 
canal with a fourteen-foot minimum depth 
from Toledo, Ohio, on Lake Erie across 
the Upp e r Wabash Valley to Lak e 
Michigan in 1912; and in 1933 the Louis
ville District, in the "308 Report" on the 
Wabash, concluded: 

No considerable commerce on the river is to be 
anti cipated unless it is improved as a palt of a 
th rough wate rway to Lake Eri e via FOit Wayne 
and th e Maumee Ri ver. Such an improveme nt 
would require th e constmdion of 31 locks and 
dams in th e riv e r betwee n th e m outh and 
Americus, mile 324, beyond whi ch a canal affords 
th e most suitable form of improveme nt. 3 t 

The proposed slackwater project on the 
Wabash thus became part of a larger proj
ect, known as the Cross Wabash Water
way. Proponents of this project asserted 
that a slackwater project on the Wabash, 
having at its upper end two canals, one 
branching to Lake Erie and the other to 
Lake Michigan, would provide immense 
benefits. Continued support for such an 
elaborate waterway system led to congres
sional authorization of a reconaissance 
study in 1967 to determine the feas ibility 
of improving the Wabash for navigation in 
conjunction with possible canal routes to 
Lakes Erie and Michigan, with terminals 
at Tole do , Ohio , Gary , Indiana, and 
Chicago, Illinois . 32 

Public hearings on the Cross Wabash 
Waterway were held in October, 1968, at 
Terre Haute, Chicago, and Toledo. The 
states of Illinois and Indiana and many 
local government entities in the region 
fully supported the project; and opposi-

tion was expressed by representatives of 
railroads and of conservationist organiza
tions. The opposition claimed the project 
would be injurious to an extensive rail
road network and would have serious im
pact on the environment, especially the 
scenic Maumee River. Opponen ts 
claime d th e Corps would "contrive" 
enough benefits to justify construction of 
the project. Proponents of the waterway 
declared that it would contribute substan
tially to the development of the region by 
providing low-cost transportation for coal, 
petroleum, and other commodities; they 
accused the Corps of using the beneht.
cost fOlmula only as "a measure to delay 
d eve lopme nt of badly n ee d e d im
provements." 33 

The Louisville District did not recom
mend a full-scale survey and study of the 
Cross Wabash Waterway, but it concluded 
that a study of a navigation project on the 
Lower Wabash Rive r to serve potential 
barge traffic carrying coal mined from the 
immense, high-quality coal reserves of the 
region would be des irable. 34 

Green River Navigation 

It will be recalled that the Corps of En
gineers rep aired th e state-constructed 
slackwater system on the Green and Bar
ren rivers after 1888 and extended the sys
tem to the Mammoth Cave area by con
sb·ucting Green River Locks and Dams 
Nos . 5 and 6, completed in 1899 and 1905 
resp ectively. This was done chiefly to free 
and facilitate the steamboat packet trade, 
but a small coal trade also exis ted. Be
cause of a strike in other coal fields , coal 
shipment on th e Green Rive r rose to 
74,765 tons in 1902, but this was an un
usually large tonnage. The Louisville Dis
trict repOlted in 1913 that reconstruction 
of the lower locks of the Green Rive r proj
ect to pelmit passage of two coal barges 
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abreas t might soon become necessary " in 
case of further development of the Green 
River coal fields," but some forty years 
elapsed before this became necessary.3S 

Passenger traffic on the Green River 
system, which amounted to 11,732 in 1927 
and even more previously, had dropped to 
2500 by 1931. The last steamboat pas
senger packe t on the Green, the Evans
ville, burned on July 24, 1931, and no ef
fort was made to replace it. The only sig
nificant traffic left on the Green was a fl eet 
of small towboats which transported rock 
asphalt; and this traffic was greatly re
duced when the rock asphalt quanies cur
tail ed production during the Depress ion. 
Tonnage on the Green , which had b een 
relatively stable at near 600,000 tons per 
year during the 1920s , dropped to 218,506 
tons in 1931. In 1939 tonnage was li sted at 
164,451 tons , and 962 passengers were re
ported. The histOlic log-rafting business 
on the Green also ceased in 1940. Ton
nage , chiefly gasoline and p e trole um 
products, had dwindled to 46,757 tons in 
1948.36 

It will also be recall ed that th e first 
monolithic concrete rive r lock in the 
United States had been built on the Rough 
River, tributary of the Green, in 1896. No 
significant traffic had ever developed on 
the Rough; and in 1930 the sole commerce 
through the lock was 10,039 tons of logs 
and 240 tons aboard small vessels. Log
rafts were last reported on the Rough in 
1940, and in 1941 operation of the lock 
ceased. The project slowly disintegrated; 
and in 1959 disposal of the property was 
authorized.37 

It appeared by 1950 that commercial 
navigation on the Gree n River system was 
beyond resurrection; in 1951 the District 
discontinued operation of Locks Nos . 5 
and 6. But Green River navigation was 
saved by an unprecedented steam-electric 

power plant cons tru ction boom in the 
Ohio Bas in in the early 1950s. Steam
electric plants were going up at Joppa, Il
linois (Elecb'ic Energy Incorporated) ; at 
Madison, Indiana (Ohio Valley Electric 
Company); at New Albany, Indiana (Pub
lic Service of Indiana); and at other loca
tions . The plant at Madison, Indiana, fur
nishing e lectric power to the Atomic 
Energy Commission, conb'acted for ship
ment of two million tons of coal from 
Green River mines; the New Albany plant 
contracted for half a million tons; and the 
other plants would be needing coal. Sav
ings in the cos t of shipping coal to the 
steam-electric plants furni shing power for 
the Atomic En ergy Commission would 
reduce the cos t of the power - a direct 
savings to the United States .3S 

In 1953 the Secretary of Army approved 
a project to rebuild Dam No. 2, Green 
River, and construct larger locks at Nos. 1 
and 2. Congress authOlized the widening 
and deepening of the Green River chan
nel 103 miles from its juncture with the 
Ohio River. Two new locks, completed in 
1956, with chamber dimensions of 600 by 
84 feet, replaced the 140- by 36-foot locks 
built in the 1830s; and the channel was 
dredged to a width of 200 feet and depth 
of nine fee t . Tonnage, chi e fl y coal , 
jumpe d from 90 ,000 tons in 1956 to 
239,300 tons in 1957. There was no in
crease in commercial traffic on the upper 
Green River, however, and when D am 
No.4 washed out in 1965 it was not 
repaired .39 

Tradewater River Navigation 

The small appropriations for improving 
the Tradewater River mad e b y Congress, 
in spite of protests that the stream should 
have been " macadamized," during the 
nineteenth century will be recalled. The 
Engineers had removed snags and ob-
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structions from the stream in the 1880s, 
and some commercial use of the river had 
been made. The Louisville Engineer Dis
trict reviewed the Tradewater project in 
1912 and found that the few miles of 
slackwater on the Tradewater furnished 
by construction of Lock and Dam No. 50, 
Ohio River, would adequately serve the 
region until sufficient traffic developed to 
warrant additional improvements .4o 

Funds were provided in 1930 to estab
lish a nine-foot channel depth on the 
lower three miles of the Tradewater, up to 
the Bell Coal and Navigation Company 
bargeloading terminal near Caseyville , 
Kentucky; and in 1931 the dredge Nolin 
River removed 5,200 cubic yards of mater
ial , four stumps, and two trees to complete 
the project. But even the limited coal traf
fic on the Tradewater dwindled during 
the Depression years , and the last re
ported commerce on the river amounted 
to 882 tons in 1940. Because of the boom
ing coal market in the Ohio Valley, coal
barging on the Tradewater resumed in 
1956, amounting to 100,983 tons in 1958. 
The Louisville District again expended a 
small sum in clearing the lower three 
miles of the river of obstructions in 1958.41 

Kentucky River Navigation 

The six-foot Kentucky River slackwater 
project, comprised of fourte en locks and 
dams, was completed up to the Three 
Forks at Beattyville, Kentucky, in 1917. 
From 1884 to 1917, traffic on the Ken
tucky, consisting principally of log-rafts, 
oth er forest products, and coal barged 
from the Ohio River up to FrankfOlt, fluc
tuated from 150,000 to 400,000 tons per 
year. The "main object" of the Kentucky 
River project was to establish dependable 
navigation up to coal fields of the Upper 
Kentucky Valley, which. it was expected, 
wou ld barge coal out via the river onct' the 
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project was completed.42 

The last lock and dam was completed 
on January 20, 1917. Because of improved 
design and increased lock-lift, permitting 
the elimination of three locks and dams 
planned in the original project, the Ken
tucky River project was completed at 
$689,910.95 less than the original cost es
timate of $4,865,550. The Beattyville Coal 
Company opened a mine and coal ter
minal at Procter, Kentucky, in 1917, and 
shipped 59:500 bushels of coal down to 
Frankfort. And the Aetna Refining Com
pany began shipping crude oil from a field 
near Irvine, Kentucky (Lock No. 12), to re
fineries at Louisville and Evansville on 
the Ohio River in October, 1918. The oil 
was transported at first in wooden barges, 
but losses due to leakage were heavy and 
the wooden barges were replaced with 
steel barges , after the steamer Advance 
and three barges , two of which \,"ere 
transporting 7,500 barrels of crude oiL hit 
a snag above Lock I'\ o. 8 on the Kentucky 
and exploded.43 

Crude oil shipments increased from 
3,256 tons in 1918 to 136,482 tons in 1925, 
but pipelines were subsequently com
pleted and by 1931 oil shipments had 
ceased. The steamboat trade on the Ken
tucky e nded during the Depression -
probably the last steamboat on the Ken
tucky was the John H. Soell. which hauled 
crossties from Beatty"ille to ~ladison in 
1938. During the same era, gasoline and 
kerosene in barrels was barged up the 
Kentucky River as far as Beattyyille from 
th e Pure Oil refinery on the Kanawha 
Ri\'er, but h·affic as a whole continued to 
diminish and by 1948 commerce \\'as 
down to 72,614 tons. 44 

When the Louis\'ille Engineer Dish'ict 
took {l\'er the Kentucky Ri\'er project from 
the Cincinnati Engineer Dish'ict in 1947, 
its stall' re\'iewed the project and, after 
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finding that commercial traffic no longer 
used the locks above No.7 (mouth of Dix 
River), it recommended that operation of 
Locks Nos. 8 through 14 be suspended. 
But citizens of the Upper Kentucky Valley 
entered strong protests, claiming that 
prospective commerce \\'as voluminous. 
The District therefore made further opera
tion of the locks contingent upon de
velopment of sufficient traffic to \\'arrant 
the costs of operation and maintenance. 
The need of a steam-elecb'ic plant near 
Ford, Kentucky (near Lock 1\'0. 10), for 
coal kept the old locks in operation, for 
limited coal shipment from BeattY\'ille 
down to the plant \vas initiated; and by 
1958 commerce on the Kentucky had in
creased to 317,000 tons and 23.5 million 
ton-miles .45 

Ricerille Renaissallce 

The improvement of Ohio River 
tributaries for navigation in the Louisville 
District ended about 1900, chiefly be
cause of the reform of "pork barrel" 
waterways policies and the need to con
centrate available funds on major 
through-waterways like the Ohio River. 
From the turn of the centulY to about 
1950, the nineteenth-century projects on 
tributaries \\'ere operated and maintained 
but no attempt was made to modernize 
navigation facilities and commerce slo\Yl~ 
diminished. Passenger traffic ended, the 
log-raft traffic disappeared, and one by 
one the steamboats left the rivers. By 1950 
it appeared that traffic on h'ibutaries in the 
Louisville District \\'as beyond resulTec
tion . Structures were rapidly d e teriorat
ing, maintenance and operation costs 
\\ere in c n'a~ing, and th e old sh'uctures 
\\TIT simply not d ('sign ed to serve modem 
marilW equipme nt. 

Then , in th e early H).50s , in spite of the 
limitations of th e old projt-ds , coal -
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barging began on the tributaries to meet 
the requirements of ne\\' steanl-electric 
po\\'er-plants. The need for low-cost 
shipment of coal provided economic jus
tification for improving the lower 103 
miles of the Green River system and con
tinued operation of old sbuctures on the 
Kentucky River project; the demand for 
cheap transportation of coal was also 
primarily responsible for a study of the 
feasibility of restoring navigation on the 
Lower Wabash River. 

Coal-barging was also an important fac
tor in the renaissance of waterborne com
merce on the Ohio River, \vhich resulted 
in authorization of a navigation moderni
zation project in 1953, but on the Ohio 
coal was merely one factor anlong many. 
Other factors included improved marine 
design - the development of the t\\'in
propeller diesel-powered towboat, stan
dard \\ 'elded-steel barges, and specialized 
craft for handling different commodities 
- and improved terminal facilities which 
permitted mechanized barge loading and 
unloading. But the growth of the Ohio 
Ri\ 'er commerce \vas much too complex to 
attribute entirely to the physical im
provements provided by hydraulic and 
marine engineering.46 

It is difficult to separate the influence of 
economical \\ 'aten\'ays b'anspOltation on 
indusb'ial growth from other impOltant 
elements of the Ohio Valley regional 
economic Sb'llChlre. Certainly such ele
ments as the abundance of nahIral re
sources in the region should be consi
dered ; and aspects of the Corps com
prehensive \yater resource development 
program other than navigation improve
ment also desl' lye nmsideration. But in 
an~ ' anal~ ' sis, low-cost \\'aten\"~lYs naviga
tion must figure prominently. 

The economic analvsis of Ohio \'alle\ 
industrial devclopm't'nt in relation t~ 
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waterways transportation generally fol
lows this line of reasoning. Because of de
p endable and economic navigation on the 
Ohio River and some of its tributaries, 
steel plants , chemical factories , petroleum 
refineries, and similar primary industries 
located at riverside in the Ohio Valley. 
These industries , the increas ing popula
tion of the Ohio Valley, and the activities 
of the Atomic Energy Commission in the 
post-1945 era created a growing market for 
electric power, and steam-electric plants 
were built at riverside to furnish this 
power with coal barged in b y river. These 
developments had a "rippling" effect on 
both waterways transportation and the re
gional economic structure, for secondary 
industries for conversion of basic materi
als into manufactured products located in 
th e Valley where bas ic materia ls and 
ch eap power were available. And th e 
aluminum industry also established plants 
in the Ohio Valley because of economic 
waterways transportation and e lectric
power availability. The primary industries 
and the steam-electric plants generated an 
enormous traffic in steel, coal, petroleum, 
and other basic materials, and the new 
secondary industries stimulated a traffic in 
commodities which previous ly had not 
been transported on the Ohio to any ap
preciable extent.47 

The economic boom in the Ohio Valley 
after the Second World War was therefore 
a comp lex interacting d eve lop men t , 
which had a "snowball" effect on com
mercial use of waterways. A 1963 review 
of th e situ ati on in th e Louisville met
ropolitan area provided some index to the 
magnitude of the economic boom. 

From 1950 to 1960 th e population of 
Louisville increased 24%; retail sales in
creased 54%; and tonnage moving to and 
from th e port increased abou t 80%. In 
1964 ton nage handled th rough the POlt of 
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Louisville was 7,993,878 tons. It was es
timated that $1,800,000 was the amount 
saved on the 218,000 tons of steel which 
arrived at the port in 1963. Louisville also 
received over a million bushels of grain by 
barge; that is, about 91 bushels for each of 
the 11,000 workers in the grain-using food 
and beverage industries of the area. Ap
proximately 526,000,000 gallons of p et
roleum products arrived at the Port - an 
amount suffi cient to supply all the au
tomobiles in the entire state of Kentucky 
for a year. Other commodities arriving at 
Louisville by barge on a large-scale in 
1963 were 1,600,000 barrels of fuel oil, 
1,700,000 tons of coal , and 202,000 tons of 
industrial ch emicals. Other items inclu
d ed manganese, chrome, lead, and zinc, 
plu s dri e d milk , soybean s, molasses , 
paper products, synthetic rubbers, \"ege
tabl e fib ers, and vegetable oils and fats.48 

Waterborne comm erce at the Port of 
Louisville in 1963 amounted to 64.3 tons 
for every househ old in the city ; by 1972 
total tonnage h andle d a t the P ort had 
climbed to roughly 11 million tons, about 
3 million tons more than in 1963. It ap
peared self-eyident that the economic de
ve lopment of th e L ou isyille area \\'as 
closely ti ed to \\"a te n \"c1Ys commerce. 

By 1965 shipm ents for foreign ports 
\\" ere being loaded directly into ocean
going \'essels at the POit of LouisYille; and 
on November 29. 1971 , a small Greek 
freighter. the J/illi Lama, built in Japan, 
d ocked at Louis \'ille \yith a caruo of au-

<=> '" 
riculhlral t\\ 'ine from ~1 exico . The ('0111-

pan~ ' operating the \"t:,ssel claimed it sayed 
mone y by deJiYering directly to inland 
POitS \\"ithout transshipment to barges .49 

The 200 billion ton-mile~ of freight 
transpOlt ed on i nhmd and coastal \\"ater
\\ ' a~ ' s in 1970 represen ted an increase of 
50% ove r the amount handled in 1960: an 
increase' ge nerated ch iefly by the [let that 
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charges for waterborne freight were less 
in 1970 than in 1960, running counter to a 
national inflationary trend, and were sub
stantially less than for any other transpor
tation method. It was clear in 1973 that a 
waterways navigation renaissance was in 
progress. The days when the colorful 
gingerbread-trimmed steamboat packets 

chugged and thrashed their way along the 
Ohio and its tributaries, trailing clouds of 
smoke from their high stacks, except for 
the exciting annual race between the 
Delta Queen and the Belle of Louisville, 
ended decades before 1973, but the ad
vantages of water transportation have re
mained. 
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CHAPTER XV: COMPREHENSIVE DEVELOPMENTS, 1937-1973 

Under the provisions of the 1936 Flood 
Conb'ol Act and subsequent legislation 
the Louisville District began providing 
flood protection for the Lower Ohio Basin 
in 1937. The first projects in the District 
were levee and floodwall , or local-pro
tection, projects , a few of ,,'hich were 
completed by 1945. In 1947 the scope of 
the District flood control mission was ex
panded by transfer of a portion of the Cin
cinnati Engineer District to Louisville; 
and about the same time construction of 
the first flood control reservoir in the Dis
trict was commenced. Congressional au
thorization of addition project purposes -
such features as recreation, fish and wild
life conservation, water supply, and pollu
tion abatement - after the Second World 
War b'ansformed the flood control pro
gram into a multipurpose, comprehensive 
program for water resource development; 
and the program became a major element 
of the revolutionary metamorphosis in the 
human environment of the Ohio Valley 
which occurred between 1945 and 1973. 

Floods and Flood Control, 1937-1945 

The first flood control sblJctu res com
ple ted in the Louisville District were 
high-benefit local-protection projects 
along the Ohio and Wabash-White rivers. 
From 1937 to 1945, the Disb'ict completed 
planning and partially constructed fifteen 
local-protection projects around such 
communities as Indianapolis, Vincennes, 
Tell City, Jeffersonville, and Evansville, 
Indian a; Golconda, Brookport, Harris
burg, a nd Mound City, Illinois ; and 
Paducah, Kentucky'. A fe w projects for the 
protection of high-value a.l!;riculturallands 
in the Wabash Basin " 'ere also 
completed.! 

Due to the ex igencies of militalY ('on-

sblJction in 1942. most flood control proj
ects in the Louisville District were sus
pended for the duration of the war. The 
suspension was later regretted, however, 
for the Ohio River Basin experienced se
vere flood losses during the war. The 
Wabash River flood of I\Iay, 1943, over
topped most levee projects along the riYer. 
Colonel C. L. Hall of ORD described the 
flood fight on the Wabash : 

I started the troops on ~Ionday night ~I a\' 17. 
1943. The rain started on Saturday night, "Ia~ 15. 
1943, and by ~Ionday it became eyident \\'e \\'ere 
going to have a superflood, or it looked like it; and 
the commanding general of the Fifth Service 
Command very kindly met all my requests for 
troops. In the meantime, I had sent Engineer De
paJtment employees capable of haJldling the jobs 
to each of the danger centers. The troops anived 
and helped out \'ery greatly. Our principal rescue 
job was done at ,, 'est Terre Haute, Ind. \Ye had 
considerable difficulty there because a lot of the 
people did not WaJlt to moye from their homes. 
and the greatest tact had to be displayed by the 
h'oops to persuade iliem they had better get out 
before they were drowned. 2 

A similar flood-fight ensued in ~Iarch, 
1945, on the Ohio RiH'r. Projects at Tell 
City, Indiana, and Golconda, Illinois , 
were completed in the Louis\'ille District 
and operated satisfactorily during the 
flood; and emergency operations \"ere 
conducted at partially completed projects . 
A 17-17 -foot temporary leH'e " 'as hastily 
erected in the J effersom'ille-Clarksville 
levee and flood\Yall sy 'stem; similar 
methods " 'ere employed at E\'ans\·ille. 
Indiana, and ~lound City, Illinois, proj
ects; and pumps \\'ere installed and gate
openings sandbagged at other projects. 
Thes e emergency measures conb'ibuted 
substantially to the estimated $29,000,000 
Hood damages prevented b\' the flood con
trol structures in the Ohio River Basin 
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during the flood, but damages were still 
heavy. Twenty-four people lost their lives; 
188 war-production plants were shut 
down and production cUltailed at another 
93; and the vital work at Army Ordnance 
plants was disrupted by materials short
ages and flood-related absenteeism .3 

In 1946, the pres ident of the Ohio Val
ley Improvem ent Association d escribed 
the flood disas ter of 1945 to the House 
Committee on Flood Control and pre
sented a resolution of the OVIA which 
read, in part: 

The Ohio Vall ey has now proved that it is capable 
of constituting the Citadel of Defense of the Na
tion in wartime. It is impe rati ve th at the industry, 
communi cati ons, and comm uni ty organi zati on of 
thi s region be protected e ffectiv e ly against th e 
suspension of production , disruption of supply, 
and the breakdown of life and order whi ch recur
rently threaten so long as fl oods are pe rmitted to 
continue a menace. 4 

Local Protection Projects 

With the cessation of hostilities in 1945, 
work resumed in the Louisville District 
on local-protection projects. This typ e 
of project consisted of earth-levee con
stru ction , drainage systems, con crete 
floodwalls , pumping plants , closure struc
tures, channel rectifications to increase 
flood-carrying capacity, and many com
plex combinations thereof. These projects 
were ordinary designed to protect a lim
ited area, usually an urban and industrial 
concentration, against the maximum flood 
of record. A few projects in the Wabash 
Basin for the protection of agricultural 
properties , however, were designed to 
protect only against " cropping season" 
floods. Earth-embankment levees, with 
openings for roads and railroads clos ed 
with movable gates, panels, and sandbags 
during flood alerts , were the most com
mon type of local-protection project. Con
crete floodwalls were often substituted, 

however, where land acquisition cos ts 
were exhorbitant. Sewerage discharge and 
interior runoff within levee systems were 
disposed of by the construction of pump
ing plants to pump over the levees during 
high-water periods . Pumping plants in the 
Louisvill e District varied in size from 
small pumps in manholes to the very large 
plants at Cincinnati (Mill Creek Plant) and 
Louisville (Beargrass Creek Plant).5 

The benefits of local-protection proj
ects , as the nam e implied, accrued princi
pally to the area protected ; and federal 
law provided that the communities receiv
ing the benefits cooperate in the project 
by prov idin g lands, easements , and 
rights-of-way, paying damages resulting 
from consb'uction , and maintaining and 
op eratin g th e project after comple ti on . 
One problem experie nced in the Louis
ville Disb'ict, as elsewh ere, was the reluc
tance of communities to tax themselves to 
fund local cooperation requirements. On 
occasion , Congress authorized projects 
but local interests did not meet coopera
tion requirements until after serious flood 
damages had awakened the entire com
munity to the need for the project. And in 
some cases communities failed voluntarily 
to meet the ir obligations after the project 
was completed. Congress provided in the 
1970 Flood Control Act that local
protection projects should not be con
structed until nonfederal agencies signed 
legal contracts binding them to meet their 
full obligations .6 

By 1956 the Louisville Distri ct had 
completed 43 local-protection projects and 
had 13 under construction. Man y more 
were completed b y 1975. Most of these 
projects are quite similar in construction, 
though each was unique b ecause of varia
tions in the flood problem at each locality. 
A few, however, were of sp ecial interes t. 

The first bond issue for the immense 
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local-protection project at Louisville, Ken
tucky, was approved by a referendum on 
0:ovember 5, 1940. Original project plans 
provided for over eight miles of earth 
levees and three miles 'of concrete flood
walls , plus fourteen pumping plants to 
protect the Falls City from floods the 
magnitude of that of 1937. Construction 
commenced in 1947 and was completed in 
1956, " 'ith later additions and modifica
tions completed as experience and growth 
of the city proved necessary. In 1972 citi
zens of Jefferson County passed a bond 
issue to meet local cooperation require
ments for a project to protect a rapidly 
growing section of Jefferson County adja
cent to Louisville. 7 

The Cincinnati local-protection project, 
which became the responsibility of 
Louisville District in 1947, had, in addi
tion to the usual levees and floodwalls, a 
barrier dam across Mill Creek to prevent 
Ohio River flood-waters from inundating 
the heavily industrialized 1\1ill Creek Val
ley section. At times of flood in the Ohio, 
the barrier dan1 was closed and the entire 
flow of 1\1ill Creek pumped over the pro
tective structures into the Ohio. The proj
ect was about 85% complete when Louis
ville acquired it in 1947. It was com
pleted, at costs of $9,973,000, just before 
the flood of 1948, and in its first year 
of operation prevented an estimated 
$4,700,000 in flood damages - nearly half 
the construction costs .8 

The NewpOlt, Kentucky, project, across 
the Ohio from Cincinnati at the mouth of 
the Licking River, originally called for the 
construction of an 8000-foot levee and a 
4000-foot concrete floodwall. Because of 
unstable foundation conditions along the 
Licking River front at NewpOlt, the Dis
tri c t adopte d th e somewhat unusual 
method of constructing a floodwall of cel
lular piling; that is, inte rconnected steel-
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piling cells filled with sand and gravel 
similar to cofferdan1s frequently used in 
constructing navigation projects on the 
Ohio,9 

Ha\\,es\·ille (Hancock County), Ken
tucky, on the Ohio about thirty miles 
northeast of Owensboro, "'as hit hard by 
floods in 1937, 1945, and 1948, but Corps 
studies indicated that construction of an 
adequate local-protection project would 
require local contributions of $28,000. The 
population of Ha,,'esville was less than a 
thousand, and assessed property valuation 
was less than $300,000. A bond issue for 
the project \\'as not negotiable so in 1946 
the community began "passing the hat." 
With only a single outside contribution of 
$2,000, the town collected the necessary 
sum in four years - with an average dona
tion of thirty dollars per resident - and 
Hawesville had its flood\vall by 1953.1° 

Resen .: oir Projects 

\"hen the Cincinnati Engineer District 
\\'as deactivated on January I , 1947, and 
its geographic area di\'ided bet"'een 
Louis \'ille and Huntington Engineer Dis
b'icts , the Louisville Disb'ict boundary 
"'as adjusted to include Locks and Dams 
~os . 3--:1: to 39 on the Ohio, the fOUlteen 
locks and dan1s on the Kentucky River, 
local flood protection projects under con
Sb'Iction at Cincinnati, Ohio; La\\Tence
burg, Indiana; and ~e\\ 'polt and Codng
ton , Kentucky, and other~ in planning 
stages . No resen'oirs \vere under construc
tion at the time of b'ansfer, but the Cincin
nati Disb'ict \\ 'a~ studying authorized proj
e cts in the Licking River (of I\:enhlcky) 
Bas in , the I\:entucky Ri\'er Ba~in, the 
1\liami and Little ~liami River Basim, and 
1\lill Creek Reselyoir in Hamilton County 
ne.n Cinci nnati .ll 

Thou gh n e ith e r the Cincinnati nor 
Loui~ville Districts had n:' ~el'\'oir projects 
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under construction as of Janury 1, 1947, 
several proposed reservoirs were in final 
planning stages. During the following 
quarter-century, the Louisville District 
completed a major reservoir project on the 
average of one every two years. By 1972 
th e Louisville Distri ct had comple ted 
twelve reservoirs for flood control and al
lied purposes, had nine under construc
tion , and several others in active planning 
stages; and by that date so many project 
features in addition to flood control had 
been authorized that the projects were 
be tter described as multiple purpos e, 
rather than flood control, reservoirs. 

Wabash Basin Reservoi1's 

Th e fir s t reservoir plann e d in th e 
Wabash Basin was Shoals Reservoir at a 
proposed damsite near Shoals, Indiana, 
on East Fork of the White River. The proj
ect was authorized by the Flood Control 
Act of 1938, and the Flood Conb·ol Act of 
1941 included hydroelecb'ic power pro
duction generation as a project feature . 
The Louisville District reviewed plans for 
the Wabash Basin in 1944 and found that 
two additional reservoirs - Spencer and 
Wolf Creek projects - would also b e 
economically feasible . But at public hear
ings on the three projects in 1945 great 
opposition to the propos e d Shoals , 
Spencer, and Wolf Creek projects was ex
pressed . The Governors of Illinois and 
Indiana, in effect, vetoed th e proposed 
projects. Governor Ralph F. Gates of In
diana explained: 

We believe that it would be advisable to start the 
reservoir p rogram within our State with rese lvoirs 
of smaller size. By that we mean smaller areas of 
inundation that would not remove from some of 
our county,tax duplicates the major portion of the 
properties subject to taxes to support our schools 
and county governments. It has been noted by the 
Indiana Flood Control commission that one reser
voir stands out above all the rest in its economic 

possibiliti es. This reservoir is known as the Cagles 
Mill Rese rvoir.1 2 

The Board of Engineers for Rivers and 
Harbors and the Chief of Engineers con
curred with the Governors, and the three 
large reservoirs were the refore dropped 
from Wabash Basin plans. Construction of 
Cagles Mill Reservoir project, the first in 
the Louisville District, was undertaken as 
recommended; it was to be a sort of prov
ing ground where H oos ier doubts and 
fears could be allayed. I3 

Cagles Mill Dam and Lake , on Mill 
Creek, a tributary of the E el River, about 
midway between T erre H aute and In
dianapolis, Indiana, was des igned as a 
multipurpose project for fl ood control and 
recreation. Th e first tract of land was ac
quired in F ebruary, 1948; constructi on 
was begun in July, 1948; and the project 
was completed in June, 1953. The dam, 
like most subsequent projects of this type 
in the Louisville District, was an earth and 
rock-fill embankm ent, with a maximum 
he ight of 150 feet and length of 900 feet. 
The norrnal pool for recreation had an area 
of 1400 acres , with room for storage of 
201,000 acre-feet of flood water - equiv
alent to 12.8 inch es of runoff from the 295 
square-mile drainage area. Recreation 
faciliti es were developed by the State of 
Indiana. Cagles Mill was drained in 1971, 
after nearly twenty years of operation, and 
about a million pounds of rough fi sh were 
removed, while game fish were saved for 
res tocking purposes. The Louisville Dis
trict carefully inspected th e condition of 
the project at that time and found that sil
tation was minimal and the dam outlet 
structure was in excellent condition.I4 

Mansfield Dam and Lake, a few miles 
northw es t of Cagles Mill on Raccoon 
Creek, tributary of the Wabash, was the 
second reservoir completed in the Wabash 
Basin. Also built for flood control and rec-
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reation, with the state managing the rec
reational facilities, it was similar in many 
respects to the_ Cagles Mill project. 1S 

The second series of reservoir projects 
in the Wabash Basin was authorized by 
the Flood Control Act of 1958. This au
thorization marked the end to the original 
hesitant support of the State of Indiana for 
reservoir projects , for to obtain approval 
for the projects Indiana had to agree to pay 
portions of the costs of construction. Con
struction of Monroe , Huntington, 
Salamonie, and Mississinewa reservoirs 
was authorized, provided the state paid 
construction costs allocated to low-flow 
regulation features at Monroe and land
enhancement values at the other three. 
Monroe Lake was built on a tributary of 
the East Fork of the White River in south
central Indiana, and the other three, often 
called the "Lakes of the Wabash" because 
of their high recreation value, were built 
in the Upper Wabash Basin to operate as a 

\ unit for flood control. All four projects 
were essentially complete by 1970.16 

The third series of Wabash Basin proj
ects was authorized by th e 1965 and 
1968 Flood Control acts, which provided 
that local interests pay a pOltion of con
struction costs allocable to recreation and 
conservation and administer th e 
recreation-conservation program at each 
project. This series included Louisville, 
H elm, and Lincoln Lakes in Illinoi s, and 
D owneyv ille, Big Blu e, Clifty Creek, 
L afaye tte, Big Walnut, Bi g Pine, and 
Patoka lakes in Indiana. All were in vari
ous pfanning, land acquisition, and con
struction phases in 1975.17 

CreeI'll River Resc rt'uirs 

Seven reservoir projects for flood con
trol were r('col11nH::'ndt'd for th e Crt'l'll 
River Basi n in the "308 Report" of 1933, 
and after the 1937 flood , during \\ 'hich as 
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much as 25 inches of rain fell at several 
points in the Green Valley, the Louisville 
District also recommended construction 
of a large reservoir project - the Mining 
City, or Rochester, Dam - located just 
above Lock No.3, Green River, to control 
the great water volume generated by 
storms the magnitude of that of 1937. The 
Mining City reservoir was opposed be
cause of its possible effects on Mammoth 
Cave, and the other proposed projects 
\\"ere opposed by residents of the areas 
which would be inundated by the lakes. 
Opposition was so strong for several years 
that flood control plans for the Green 
River Basin could not be implemented.1s 

But in 1950 an incident occurred which 
galvanized support for flood control in the 
Green Valley. A group of engineers rep
resenting private pov.rer companies (Elec
tric Energy Incoporated) inspected sites 
in the Ohio Valley in late 1950 for con
struction of a multi-million dollar steam
elecb'ic plant; and one of the sites consid
ered was located in the Green River Val
l e ~ ' near Paradise, l\:entucky. The en
gineers rej ected the Green Ri\"er site be
cause of its flood problem and its lack of 
adequate navigation facilities . selecting 
instead a site on the Ohio Rive r near 
Joppa, Illinois ( ~1il e 952). Partially as a 
result of this incident, the Green Ri\"er 
\ 'alley Citizens League \\'as organized in 
1951 to promote the economic d e\"(:, lop
ment of the Green Rive r region; and at its 
first policy meeting the League resoh-ed 
that fl ood control was \'ital to the future 
development of the region, that the ~1in
ing City reselYnir project be held in 
abeyallce, and that four nther reservoirs -
on Nolin, Rough , and Barren ri " ers and at 
dal11site No. :2 . Green Ri"er, abo\"e ~bm
moth Ca"e - bl' l'onsbl.lcted at ,H) earl\" 
date. 19 . 

Thl' four H'sl'n 'oir projects for ",hich the 
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Citizens League organized support were 
completed and in operation by 1975, but 
their construction was accomplished only 
aft er ex tensive political con trove rsy , 
which was a classic example of the " up
stream versus downstream" conflict often 
met by th e Corps and other water
resource development agencies. The Citi
zens League represented those interes ts, 
chiefly from downstream, which needed 
flood protection and des ired the economic 
development which reservoir projects 
frequently stimulate. Opposition to the 
projects was strongest among those whose 
homes were located in the reservoir areas 
- the " upstream" interests. 2o 

When the Barren River reservoir project 
was under consideration, the Superinten
den t of Schools of Barren County e lo
quently presented the case for the " up
stream" interests , saying: 

You take our bilthlight for a poor mess of pottage 
that comes in a fi she rman's paradise. It seems to 
me the Lord gave us Wisconsin and Minnesota as 
our lake country, and planned Kentu cky as a State 
for aglicultural pursuits. Should we cover thi s d ch 
land, we would be guilty of burying our talent 
without cause. Those lower valleys of our county, 
and the rich land of Allen and Monroe counties are 
not wild and desolate ... Can you cut a man from 
his people, his cemetery, or hi s church and call 
such an act a move for the general welfare . Take 
these people and the ir homes - a man' s home is 
his, and a castle it is, though it mi ght not value a 
thousand dollars. This immeasurable and intangi
ble Amelican tradition cannot be treated lightly.21 

The views of the " downstream" in-
terests were reflected in an editorial in the 
Louisville Courier-Journal compliment
ing the work of the Green River Valley 
Citizens League. It read in part: 

These dams on the Green, Barre n , Nolin and 
Rough Rive rs will eventually free thi s part of the 
State from floods, make the Green navigable by 
major barges and provide a year-around supply of 
industlial water that will make possible the indus
mal development of the region. F or the past 15 
years the towns along the Green River Valley have 

been losing population, jobs and incom e, though 
the hills along the liver are d ch with some of the 
world's largest reserves of coal. The rive r-devel
opment plan w ill he lp reve rse thi s economic 
b·end.22 

Salt River Reservoirs 

The Salt River, which joins the Ohio a 
few miles below Louisville, has all the 
problems of larger rivers in microcosm. It 
was famous in the nineteenth century for 
its navigational difficulties - " up Salt 
Creek without a paddle" - and its floods, 
which reportedly rose fast enough " to 
catch a squirrel running up a h·ee." Salt 
River navigation was never improved b y 
the Corps; however, the Louisville Dis
trict planned projects to reduce th e flood 
problem. Nevertheless, thou gh flo o d 
damages in the Salt Basin averaged 1.7 
million d ollars annually, the only flood 
protection completed in the Basin in 1973 
was a floodwall a t Taylorsv ille, Ken
tucky.23 

The Louisville District planned three 
reservoirs in the Salt River Basin for fl ood 
conh'ol and other benefits (recreation was 
important because of the proximity of the 
projects to the Louisville me tropolitan 
area). Proposed sites were Taylorsvill e 
Lake on the main stem of the Salt, Camp 
Ground Lake on Beech Fork, and How
ardstown Lake on Rolling Fork . The 
Taylorsvill e reservoir was approved b y 
Congress in 1967 and was in preconstruc
tion stages in 1973. Congress also ap
proved Camp Ground Lake in 1972, but 
the bill authorizing the project was vetoed 
by the Pres ident.24 

The controversial Howardstown Lake 
project was not favorably received at pub
lic h earings in 1967. Colonel John T. 
Rhett, Louisville District Engineer, said, 
" It appeared that local people didn' t want 
it, and it's not our business to go around 
building dams where people don't want 
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them." But repeated flooding brought re
newed support for the project in 1971, 
when its proponents launched a public 
campaign on behalf of the recreational and 
economic development expected to ac
company construction of the project. On 
the other hand, a citizen of Howardstown 
said: 

The purpose of all this commotion was to take 
from p eople their farmland, or livelihood, their 
homes and church in order to create recreation for 
the boat and liquor industries and their use rs . 

It seems they would rather create a Sodom and 
Gomorroh than to let mankind and its habitat sur
\'ive in this area,25 

Kentucky RiGer Reservoirs 

Th e " upstream-downstream ;; conflict 
was also evident when the Louisville Dis
trict inherited the Kentucky River Basin 
projects fron the Cincinnati District in 
1947. The "308 Report" on the Kentucky 
River recommended construction of three 
reservoirs - Buckhom on Middle Fork, 
Booneville on South Fork, and Jessamine 
Creek on the main sb'eam. Of these three, 
only Buckhom Lake, completed in 1960, 
was in operation in 1975 . Jessamine 
Creek, the mainsb'eam reservoir, becaus e 
of the large area it would inundate and the 
number of historic sites it would cover, 
had great opposition and was deleted from 
project planning for the Kentucky Basin.26 

Booneville Lake on South Fork was still 
being vehemently debated in 1973, and 
was a particularly divisive subject in Ows
ley and Cla~ County, Kentucky, where tl1e 
reservoir would be located . One Owsley 
countian said the res iden ts of the region 
were satisfied \\ 'ith the wa~' things we re 
an d chi e fly wanted to be l e t alone ; 
anoth er d eclared tha t Owsley County had 
th e lowes t p e r-capi ta income in th e 
United States and hadl~ ' n ee d e d th e 
economic oppOltun iti es the project would 
provide.27 
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Disaster struck the Kentucky Basin in 
January, 1957, when a flood caused dam
ages amounting to $11.7 million. Presi
dent Dwight D . Eisenhower declared the 
region a " major disaster area," and the 
Corps moved in, established emergency 
field offices at Hyden, Hazard, Pikeville, 
and Manchester , Kentuck y, and per
formed repair and rehabilitation work. In 
the aftermath of the flood, the L ouisville 
District reviewed flood control plans for 
the Kentucky Basin and recommended 
construction of three additional reservoirs 
on the Kentucky River tributaries Eagle 
Creek, Red River, and Carr Fork. Senator 
Thruston B . Morton of Kentucky com
mented : 

Two of th e rese rvoirs , Carr Fork and Red River, 
are locate d in regions of Ke ntucky " ,here 
economi c conditions are depressed. Creation of 
reservoirs will provide the potential for recreation 
and tourism and the basis for self-sustaining local 
endem'or, The re is also a great interest in the im
poundments as a source of water for municipal and 
industrial uses.28 

The Louis\'ille Disb'ict had CalT Fork 
reservoir project under consb'uction in 
1973 and was preparing d e tailed plans 
and environmental impact statements on 
the otl1er two projects, 

Licking Riccr Rescn'(lirs 

Falmoutl1 and CaYl' Run resen'oirs on 
the Li cking Ri\'er of Kentucky \\'E'J'(' 
among the first fOUlteen reseryoirs au
thOlized for tllt' Ohio Riwr Basin in 1936, 
but their consbuction had not been com
m e n ced ",h e n th e Licking Basin \\ ' ~lS 
transferred from Cincinnati 'to Louisyille 
Engineer Disb'iet in 19-17. Botl1 resel'\'()irs 
\\'t're quite largc; land acquisition Cl)Sts 
\\' e re hi gh ; and th e usual upstream
do",nstream confl ict d evcloped In'e r their 
advisabili ty . Citizens of tIlt' Im\'E'r Licking 
Basin, t'specialh' in tl1e Cil ll'i nnati met-
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ropolitan area, strongly favored the proj
ects; and citizens of the region where re
lo cati on would b e necessary just as 
strongly opposed.29 

Th e Cave Run reserv oir was fin ally 
funded in 1962 and construction began in 
1965, but completion of the project was 
d elayed b y several d evelopments, notably 
the flood of July, 1971, which nearly over
topped a temporary diversion dam at the 
project site. 

Drenching thunderstorms in the Upper 
Licking Basin on July 17-19, 1971, created 
a near-record flood sihlation; and a di\"er
sion dam , d es igned to divert th e total fl o\\' 
of the Licking River through outl et works 
while construction of Cave Run Dam was 
in progress, began impoundin g fl ood
waters. Th a t i s, th e \'olume of w at e r 
b ehind the dive rsion dam increased faster 
than the outl e t w orks could p ass and 
threatene d to pour over th e top of the di
version dam. Rumors circulated that the 
dam was failing and th e fl ood running 
wild down the river. The area below the 
dam was evacuate d as a precautionary 
m easure, and em ergen cy work was in
itiated to raise the temporary dam, sand
bag the top , and build a spill\\·ay. The 
flood crested at the damsite on July 21 
nearly one and a half feet above th e design 
h eight of the diversion dam. Increas ing 
the cres t-he ight of the temporary dam by 
three feet not on ly pre\'ented extensive 
damage at the construction site, but also 
prevented an es timated $412,000 in fl ood 
d amages. 3D 

It appeare d in 1972 that the Falmouth 
reservoir project, whi ch had b een au
thorized in 1936, would finally b e CO Il

structed . Proponents of th e project oh
tained fundin g approval from Congress, 
and th()ugh President Richard t>.l. Nixon 
vetoed several flood con trol project bills 
in 1972 h e app rovl· d th e Falmouth 
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project. 31 

Reservoirs ill the " 'hiterca ter and 
;\liami Basills 

Three streams, with basins l~ -ing largely 
in southwestern Ohio, have their conflu
ence with the Ohio River at and near Cin
cinnati. The Littl e Miami Rh-er joins the 
Ohio just above Cincinnati; "1ill Creek 
runs through the " Queen City; " and the 
Miami Rive r, the largest of the three, en
te rs the Ohio b e low Cincinnati at th e 
Ohio-Indiana state line. The Whitewater 
Ri\"er, \\-h ose basin lies principally in In
diana, joins the ,\lianli River just above its 
conflu ence with the Ohio. Respons ibility 
for wate r resource d evelopment in these 
basins was also transferred to Louisville 
District in 1947 , 

~1ill Creek has on e reservoir, 1.'110W1l as 
\Yes t F ork of :\!ill Creek Lake, in Hamil
ton County just north of Cincinnati . The 
highly industrialized :\!ill Creek \ 'alley 
suffe red hea\'y losses during the floods of 
1937 and 1945; it \\ 'as protected from Ohio 
River fl oods by constlUction of a barrier 
dam across the mouth of :\lill Creek and 
from most h ead\\-ater floods on :\[ill Creek 
by cons truction of \Yes t Fork Lake. West 
Fork Lake, commenced in 1949 and com
pleted in 1952. \\"as the second rt'sen -oir 
project comple ted in tlle present Louis
\ 'ille DistTict. Recreation feahues \\'ere 
also an important part of the project, 
because nearby Cincinnati and Hamilton , , 
County partially reimbursed recreational 
pro\'ision costs and undertook tll e man
agement of recreation facilities. 32 

The ~liami Conservancy District pro
vided Hood protection on the mainstn',Ul1 
of tll e t>.liami River after th e 1913 flood 
disaster b~ ' construction of five detention 
reser\"oirs and related channel impro\'e
ments. A Corps rt'St' IY oir prnject - CLu
e lll't:' .T . Browll Resen'oir '- \\'as au-
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thorized in 1962 for construction on Buck 
Creek, which joins Mad River, b·ibutary of 
the Miami, above Huffman dam (an MCD 
project). Springfield and Clark County, 
Ohio, were above the flood protection 
provided by the Miami Conservancy Dis
trict, and Clarence J. Brown Reservoir, 
nearing completion in 1973, was designed 
to protect Springfield and the Mad River 
Basin above Huffinan Dam. 33 

The 1938 Flood Control Act authorized 
two reservoirs on the Whitewater River, a 
tributary of the Miami, which flows from 
eastern Indiana to join the Miami in the 
extreme southwestern comer of Ohio. 
Brookville Reservoir, on East Fork of the 
Whitewater, was under consb-uction and 
nearing completion in 1973, while the 
proposed Metamora reservoir project on 
the Whitewater was deferred for 
restudy.34 

The Louisville District had two reser
voir projects under construction in the Lit
tle Miami Basin east and nOliheast of Cin
cinnati in 1973. Caesar Creek and East 
Fork reservoirs , originally authorized for 
flood control alone in 1938, were multi
purpose projects by the time construction 
began in the early 1970s. Project designs 
included provisions for recreation, fish 
and wildlife conservation, and storage for 
water supply and water quality control in 
addition to flood controp5 

District Flood Control Construction 
Review 

During the first decade of flood control 
construction, 1937-1947, the Louisvillle 
District built high-benefit, quick-result, 
local flood protection projects, involving 
levees, floodwalls, pumping systems, and 
channel rectifications, to protect urban 
and high-value agricultural lands. These 
projects were designed as integral com
ponents of the Ohio River Flood Control 

Plan, which provided a flexible outline for 
the achievement of flood protection 
through the completion of local protection 
projects, especially on the banks of the 
Ohio, and reservoirs on tributaries. Con
struction of local-protection projects was 
initiated first because they provided quick 
protection and because flood damages had 
been so heavy at riverside communities 
that they were willing to meet their local
cooperation requirements. But reservoir 
construction was delayed, at first because 
of hiatus necessitated by the scope of the 
military mission during the Second World 
War and then by the "upstream versus 
downstream" conflict. 

Public and political opposition to the 
very large reservoirs - Jessamine Creek 
on the Kentucky River, Mining City on the 
Green River, and Falmouth on the Lick
ing River - were so intense that congres
sional approval did not appear likely for 
many years. In the meantime, the District 
devoted increasing attention to smaller 
reservoirs in upper tributary valleys 
where sufficient support for authorization 
and funding existed and which could 
achieve a substantial measure of flood 
control if constructed in large numbers. 

Cagles Mill Lake in Indiana and West 
Fork of Mill Creek Lake in Hamilton 
County, Ohio, commenced in 1948 and 
1949 respectively, were the first reservoir 
projects completed in the Louisville Dis
trict. These, and similar projects in other 
Engineer Districts, demonstrated that 
multipurpose projects could provide sub
stantial benefits and stimulate economic 
development in the immediate reservoir 
area, as well as reductions in flood dam
ages in downstrean areas. During the 
1950s the public and political opposition 
of "upstream" interests to reservoir proj
ects began to break down as the advan
tages of multipurpose projects, as opposed 
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to single-purpose flood control reservoirs, 
was increasingly recognized. During the 
1960s, reservoir projects were authorized 
and placed under construction in the 
Louisville District, as elsewhere in the na
tion, in steadily increasing numbers. By 
1973 the Louisville District had com
pleted twelve reservoir projects, was con
structing nine, and had more than a dozen 
in planning stages. 

Multipurpose Project Features 

The ideal flood control reservoir would 
probably be similar to the single-purpose 
projects constructed in the Miami River 
Basin after the flood of 1913; that is, reser
voirs which are empty of water until a 
flood situation develops , with their entire 
capacity available for flood water storage. 
But, as General Hiram M. Chittenden 
and other engineers observed early in the 
twentieth century, reservoir project bene
fits may be multiplied by the provision of 
water storage for other purposes, such as 
recreation and water supply. Multipur
pose projects can require higher dams and 
larger reservoir areas, may permanently 
inundate more land and require more 
population relocation than single-purpose 
projects for flood control. On the other 
hand, multipurpose project benefits may 
be so high that upstream and well as 
downstream interests will support the 
projects, even to the extent of participat
ing, both financially and otherwise, in the 
development and management of such 
project features as recreation, fish and 
wildlife conservation, and water supply. It 
therefore appeared that the implementa
tion of flood control plans for the Ohio 
River Basin in the Louisville District was 
made politically feasible by the expansion 
of the original flood control program of 
1937 into the comprehensive, multipur
pose program of 1973. A review of the 

overall history of some of the project fea
tures added to flood control after 1937 will 
provide some index to their importance. 

Recreation 

The Flood Control Act of 1944 au
thorized the Corps of Engineers to de
velop recreational facilities at its water re
source development projects, and such 
facilities were first constructed in the 
Louisville District at navigation locks and 
dams. Most locks and dams had small, 
beautifully-kept reservations , with green 
lawns, shade trees and gardens. Fishing 
and picnicking near the locks and 
dams, and watching boats lock through 
became surprisingly popular during the 
1940s. During the summer of 1947, for ex
ample, an average of 3,650 people visited 
the locks in the Louisville District each 
Sunday. The Dish-ict initiated a program 
to provide minimum recreational facilities 
at the lock reservations about 1946. Sites 
with shade trees and a view of the river 
were selected; the lock forces built picnic 
tables with surplus materials and installed 
them; and fireplaces, drinking water, and 
sanitary facilities were added as seemed 
appropriate.36 

Because the first reservoirs in the 
Louisville District were not constructed 
until after 1944, the District was able to 
provide recreational features at its first 
reservoirs; and public use of recreational 
opportunities was unexpectedly heavy. 
The growing population of the Ohio Val
ley, with larger real income, more leisure 
time, and, because of the automobile , 
greater mobility, thronged to reservoir 
projects during the 1950s. General John 
Person, Louisville District Engineer, 
1948-1950, said in testimony before the 
Senate Committee on Public Works in 
1957: 

At the time we built our [first] projects we did 
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not anticipate and I think could not have antici
pated the very extensive and growing use and en
joyment by the public of the water areas in those 
reservoirs. They are used for fishing, boating, 
swimming, camping, picnicking, and related ac
tivities. Such use had increased from 16 million 
visits [Corps-wide] annuall~' in 1950 to more than 
70 million visitor days in 1956.37 

Full consideration of recreation as a 
purpose in project forn1Ulation and evalua
tion, giving new importance to recreation 
values, was approved by President John 
F. Kennedy in 1962. By 1968 the Corps of 
Engineers was serving more visitors (170 
million) at its projects than any other fed
eral agency; and recreational use of Corps 
projects was increasing at a rate exceeding 
that of any other federal agency. In 1972 
the 400 Corps projects with recreation 
areas recorded 300 million " recreation 
days ." This national " recreation explo
sion" stimulated support for reservoir 
projects in "upstream" areas near reser
voir sites because the projects would pro
vide nearby recreational opportunities 
and direct economic benefits b y creating 
a tourist-service industry.3s 

Water Supply 

The water Supply Act of 1958 au
thorized the Corps of Engineers to plan 
water storage features in res e rvoir projects 
to serve the anticipated needs for indus
trial and municipal water supply. This au
thorization brought added support for res
ervoir projects from " upstream" interests 
in th e Louisville District. Many com
munities experienced water shOltages in 
th e Louisville District during th e drought 
of 1963 and became convinced they need
e d a d ep endable water source to meet 
their projected needs . This was particu
larly true at Glasgow, Ke ntucky (Barren 
River Reservoir) ; Lei tchfi e ld, Kentu cky 
(Rough River Reservoir) ; Campbellsville, 
Kentucky (Green River Reservoir) ; Frank-
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fort and Lexington, Kentucky (Red River 
Reservoir); and there was a marked in
crease in the interest in project water sup
ply features in Indiana, where state gov
e rnment contracts for storage. 39 

Water Quality 

Water pollution problems have existed 
since the settlement of the Ohio Valley. 
Historian Henry McMurtrie observed in 
1819 that construction of the Louisville 
and Portland Canal might alleviate the 
problem in the Louisville harbor and 
Beargrass Creek "whose sluggishness 
during the summer is . . . productive of 
consequences injurious to the health of 
the inhabitants of the town." The Corps of 
Engineers , as hydraulic experts, were also 
concerned with water pollution at an early 
date. Major Amos Stickney, Louisville 
District Engineer, 1886-1890, for exanlple, 
conducted a campaign to stop the dis
charge of raw sewage fi-om Louisville into 
the Ohio above the canal, asserting: 

It is hardl y necessary . to adduce proof of the ill 
results that might be expected from the impound
ing of such a quantity of the de('a~ ' ing and fetid 
matter that is constantly cast off by a populous city. 
The h ealth of the employee, of the canal, the 
durability of the various stmctures in it. and the 
health and well-being of all the inhabitants of the 
portion of the city fronting the canal, \H)uld un
doubtedly be se Ii ous l~ ' affected40 

Great public concern about the ,,-ater
pollution problem in the Ohio Valley ,,,as 
fir s t aroused in 1931 ,,-hen, after the 
drought of 1930, an epid emic of gastroen
teritis, directly atb-ibutable to the emis
sion of unb-eated sewage into tlle water
ways, swept down the Ohio Ri,-er witll the 
spring rise of 1931. This epidemic and 
similar incidents resulted in the organiza
tion of the Ohio Ri" e r Valley \Yater Sani
tation Commission (ORSANCO) to direct 
improvement of water quality in tlle Ohio 
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Basin under the authorities of the inter
state Ohio Rive r Sanitation Compact, and 
the authorization of a fe deral study of 
water pollution in the Ohio Basin - the 
first of its kind in the nation.41 

One of the proponents of federal action 
on the water quality problem , Congress
man Brent Spence of Kentucky, said in 
1937 that the Ohio River, because of the 
volume and varie ty of wastes discharged 
into it, should be th e "great national 
laboratory where this proble m of such 
vital interest to th e people may b e 
solved." Congress prepared to authorize 
such a study in 1937, but was uncertain 
whether its p erformance should be as
signed to the Corps of Engineers or the 
Public H ealth Service. General Edward 
M. Markham, Chief of Engineers , urged 
ass ignment of the mission to the Corps: 

This organizati on is e ntirely familiar with th e 
streams involved and possesses a large amount of 
data re lating the reto which is essen tial in th e de
termination of the best methods for pollution con
ti·o!. The feasibility of using thi s organ ization be
comes apparent when it is realized that the solu
tion of the pollution problem is an engineering 
matter. It is closely re lated to the hydrology of the 
streams with particular reference to the increase in 
their low wate r fl ow through the ope ration of dams 
and reservoirs authorized for fl ood control and for 
navigation.42 

General Markham referred in his last 
sentence to "low-flow augmentation," or 
controlled releases from reservoir to aid in 
maintaining navigable depths and reduc
ing pollution problems which often de
veloped during dry, low-water seasons. 
Even the Davis Island navigation project, 
completed on the Upper Ohio in 1885, 
was credited with reducing water pollu
tion problems in the Pittsburgh area. 
"Low-flow augmentation" has been de
rided as mere "pollution dilution," but 
during the drought of 1963, when over 
50% of the total flow of the Ohio River was 

provide d b y releases from reservoirs, 
problems would have been much more 
acute and even hazardous to public h ealth 
without this additional water supply . 
Graphically stated , the Ohio might have 
resemble d in 1963 a residential flush 
commode where use con tinued when 
water for flushing was not available. 43 

Bu t reservoir projects with " low-flow 
augmentation" features had not been con
stmcted in the Louisville District in 1937, 
when Congress decisively ass igned the 
Ohio River pollution study to both the 
Corps and the Public H ealth Service. The 
cooperative r~port, d escribed b y the Chief 
of Engineers as the "most complete and 
compreh ens ive examination ever mad e 
into the sanitary conditions of a major river 
and its tributaries," was comple ted in 
1943. This report provided d etail ed in
formation about th e seriousness of th e 
Ohio Basin pollution problem and rec
ommended vigorous counterm easures . 
But the national military effort engrossed 
public attention in 1943 alld the report re
ceived little attention from e ither Con
gress or the public, and only minimal ac
tion was taken on its sweeping 
recommendations .44 

During the quarter-century following 
completion of the 1943 report, ORSANCO 
accomplished much toward improving 
water quality in the Ohio Basin, but the 
Corps was not involved to any great extent 
in the solution of the problem. The Water 
Pollution Control Act of 1961 authorized 
the Engineers to include water quality 
and flow regulation features in water re
source project planning on a general basis; 
and in the late 1960s, as public concern 
mounted, the Corps was assigned a mul
tifaceted water pollution study and reduc
tion mission. Water Quality Units were es
tablished at District and Division levels, 
waste-water management studies were 
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initiated by OCE , and legal enforcem ent 
of water quality standards b ecame a Corps 
miss ion . F ed eral COUltS d etelmined the 
Refuse Act of 1899, originally enacted to 
prevent d eposit of refus e in navigable 
channels, was also applicable to the dis
charge of pollutants into waterways. Pres
ident Richard M. Nixon issued an Execu
tive Order in 1971 es tablishing a permit 
program, enforced b y the Corps , which 
required those discharging material s into 
th e nation ' s rivers and l ake s to mee t 
stringent waste treatment standards. It ap
peared in 1975 that water quality mainte
nance would b e a major continuing mis
sion of the Corps of Engineers and the 
Louisvill e District.45 

Summary 

The fl ood control program which began 
in the Louisville Dish·ict in 1936 and 1937 
had d eveloped by 1975 into a comprehen
sive water resource development program 
as a result of the expansion of its scope b y 
Congress over the years to include many 
additi onal project features . Public and 
political suppOli for a paIticular project 
must be overwhelming before the Almy 
Engineers recommend consbuction and 
before Congress provides fundin g. Local 
protecti on projects, whose ben efits are 
limited to a small area, whenever local in
terests could agree to meet their obliga
ti on were consbucted in large numbers in 
the Louisvill e District from the beginning 
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of the fl ood protection program. Flood 
control reservoirs, whose flood control 
ben efits accrued chiefly to downstream 
areas, could not at first be constructed in 
the L ouisville District because of intense 
public and p olitical opposition from " up
stream" interests. Citizens res iding in res
ervoir areas could not b e convinced the 
reduction of fl ood damages would com
pensate for the loss of their lands. 

By authorizing such reservoir project 
features as water supply, recreation , fi sh 
and wildlife conservation, and pollution 
abatem ent, in addition to flood control , 
C on gress es tablish ed a multipurp ose 
program with widespread b en efits, for 
both up and d own stream areas. And, in 
many cases, upstrean1 interests began to 
SUppOlt reservoir projects because of these 
multiple b enefits and the economic im
provem ents which su ch projects often 
stimulated . 

Th e C orps compreh e ns ive water re
source program had revolutionary effects 
on living standards and life quality in the 
Lower Ohio Bas in , as elsewhere in the na
tion , as it was implemented be tween 1936 
and 1975. Changes occurred so slowly as 
to pass nearly unnoticed ; nevertheless, a 
transfOlm ation ,,·ith \\·idespread political , 
econ omic, social , and cultura l conse
que nces transpire d . Th e e xtent of the 
metamorphosis \\Oas indeed so p t' IY <lsive 
that in the 1960s there were those \\"ho 
began to call for a halt to the Corps pro
gram. 
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EPILOGUE 

The history of the Louisville Dish'ict, 
Corps of Engineers , United States Army, 
did not end in 1975. As a matter of fact, the 
environmental preservation movement 
and th e compreh e nsive d evelopm ent 
program were expanding the District mis
sion and p erspective and having consider
able impact on District operations. 

Environmental Focus 

Concern for the preservation of en
vironmental quality, or, as the express ion 
went, the "ecology bag," gripped the at
tention of Americans during the late 1960s 
and early 1970s. Deteriorating water qual
ity, air pollution, industrial waste, urban 
sprawl, and other problems confronting a 
technologically-advanced society were 
subjects of great public concern during 
the era. The environmental preservation 
movement was closely tied to a conCUlTent 
questioning of old values, of the equation 
of industrial and economic development 
and growth with progress in particular. 
The Almy Enginee rs, who had previously 
thought of themselves, because of the ir at
tention to the scientific management of 
natural resources , as being in the forefront 
of the conservation movement, were sur
prised to find their organization under at
tack, accused of having a "beaver com
plex," of conjuring up " make-work" proj
ects and destroying the natural environ
ment with the water resource develop
ment program. 

Th e pre d ecesso rs of th e e nviron
mental-preservationists were the conser
vationists of the early twentieth century 
who fought for the creation of a national 
park and forest reserve system to preserve 
the natural wonders and timber resources 
of America. But conservation of water re
sources at the turn of the century com-

monly m ean t conserving water behind 
dams to prevent floods and to put it to use 
for social and economic purposes, rather 
than le tting it go to waste in annual floods. 
What the environmentalists actually did in 
the 1960s was ex tend th e meaning of 
"conservation" as it had been originally 
applied to forest-land resources to water 
resources . The environm entalists of the 
1960s resorted to legal action and public 
protests to bring suspension or reassess
ment of various water resource projects. 
Such action against two projects in the 
Louisville Distrit - the Red River Res
ervoir in the Ken tucky River Bas in and the 
Big Walnut Reservoir in the Wabash Bas in 
- received wide coverage in the national 
news media. 1 

A review of the " Big Walnut Flap" will 
illush'ate the character of th e conflict. Big 
Walnut reservoir project, on Big Walnut 
Creek of E e l Rive r, a tributary of th e 
White River in central Indiana, was essen
tially an outgrowth of the comprehensive 
planning studies of the Wabash Bas in p er
form ed b y an interagency committee rep
resenting ten federal and state agencies 
during th e 1960s . Th e Wabash Bas in 
Coordinating Committee reported the Big 
Walnut project would reduce annual fl ood 
damages, provide additional water supply 
for the Indianapolis m etropolitan area, 
improve water quality on Big Walnut 
Creek and E el River, and furnish needed 
recreational opportunities . T estimony at 
public hearings on the proposed project 
indicated the usual "upstream" opposition 
in the proj ect area, Putnam County, In
diana, was not appreciable, and, instead, 
citizens of the area overwhelmingly sup
ported the project. 2 

Twenty-four project sites were ex
amined, and a site near Greencastle, In-
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diana, was selected for engineering and 
economic reasons . Several ecologically 
unique features were extant- an unusual 
timber stand and a blue heron rookery -
and to facilitate study and use of these fea
tures a nature center, arboretum, canoe
launching ramp s, paths for aquatic and 
forest inte rpre tation , pion e e r hi story 
museum, and watchtowers for observation 
of the roo ke ry without di strubing tl;1 e 
habitat were included as part of the proj
ect plans. Environmentalists maintained 
these features were not adequate; that too 
much of the area would be inundated at 
times b y the reservoir; and about 1967 
they laun ch ed a campaign to stop the 
project. Congress conditionally approved 
the Big Walnut project in 1968; and the 
L oui svi ll e Di s tri c t organiz e d a T as k 
Group, con isting chiefly of independent 
exp erts , to study the extent the project 
would damage ecological fe atures and 
recommend alternative project sites or 
other meth ods of preserving the unique 
natural environment. 3 

The Task Group recommended in 1972 
that the project damsite be moved about 
three and a half miles d ownstream and 
several additional management measures 
be adopted to reduce environmental dam
ages . One of the more important recom
mendations of the Task Group was that 
re prese nta tiv es of e nvironm en talist 
groups be included in project planning for 
natural a re as. At a publi c h e ari n g at 
Greencastle, Indiana, on January 18, 1972, 
environm e ntalists indicated the ir qual
ified approval of the Task Group recom
m endations . Thomas E. Dustin of th e 
Izaak Walton League, a leader of opposi
ti on to th e project, said : 

In l'" "cill s ion , we wou ld note th at I('r a ll of th e 
'ontrove rsy that has surround ed th t, Bi g Walnut 

project . th( , prospects han' hl'en con ~ ide rahl~ ' a l
te red , F rom a project th at l'''II Id p robab I\ ' h:l\'l' 
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been stopped for many years , and perhaps perma
nentl y, it cou ld we ll emerge as one of the few 
Wabash basin proposals that h as an)' prospect of 
impleme ntation in the foreseeable future. 4 

By 1970 the Louisville District was 
committe d to full consideration of en
vironmental features at every project, and 
involving representatives of environmen
talists groups in project planning where
ver appropriate. This commitment re
flected a similar commitment of the Corps 
at the national level. Congressional legis
lation and Pres idential orders had estab
lished governing environmental guide
lin es for the Corps civil works program, 
which were publish ed in 1970, and Gen
eral Frederick J. Clarke, Chief of En
gineers , es tablish ed an Environmental 
Advisory Board in 1970, to represent en
vironmentali st group s, and met with it 
across the country - once in Louisville 
on a regular basis. G eneral Clarke sum
marized the reOIi entation of the Corps 
civil works program in 1971 : 

Our e fforts in th e Ci\'il " 'o rk s Program are 
changing some what in emphasis to refl ect the 
public's growing desire that the development of 
our natural resources for economic b e ne fits no 
longer be the so le crite ri a for our work. Rather, 
people seem willing to forego, or to pay more for, 
the ir immediate needs so th at the qualit\, of their 
environme nt may b e presern·d and enhal1ced for 
the future, In that light, e mironme ntal values are 
I1(l\\ ' being gi\ 't' l1 full considerati on along with 
economic, techni cal. social and othe r fact,>!', when 
\\'(:' study alte m ate meal1S of meeting hUI11al1 de
mal1ds. \\'e al'e atte mpting to keep reSOUfl'e op
tions op en for future gene rati ons as far as it is pos
sible to do SO , 5 

It \\'as eddent in 1975 that the protec
ti on of emironmental qu ali ty through 
\\ 'ate r-pollution redu c ti on. impro\'ed 
\\ 'a~te-\\ ·ater management. e l1\'ironmental 
considerati on in water resource planning, 
and re la te d measure~ w ou ld become 
ano th e r prim c1r~ ' mis~ion of th e Army 
Corp~ of Engineer~ and th e Louis\'ille 
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Engineer District. 

Comprehensive Water Resource Planning 

The basin-wide planning programs of 
the Corps must consider e nvironm ental 
impact, engineering efficiency, economi
cal use of available capital, and related fac
tors in planning water resource develop
ment to m ee t pres e nt and projected 
human needs. Corps plans must reconcile 
these e le m e nts in such a manner that 
proposed projects will be acceptable to an 
overwhelming majority of Americans. And 
as water-user demands and conflicts have 
grown, the problem of coordinating many 
des irable project purposes within th e 
framework of basin and national water
resource development programs has be
come increasingly complex. 

During the 1960s the Louisvill e District 
participated in three major compreh en
sive plannin g programs . Th e Wabash 
River Basin Comprehensive Survey and 
th e Ohio Rive r Basin Compre h e n sive 
Survey assessed the trends in water re
source management, d eveloped projec
tions of future water needs in the basins 
under study, and recommended wate r and 
re late d land resource d eve lopm e nts 
which would assure optimum contribu
tions to the environmental, economic, re
gional, and social well-b eing of the popu
lation of the basins. These shldies oper
ated on a premise that well-planned water 
resource development would foster a bal
anced indus trial and agricultural econ
omy, providing greater employm ent op
portunities in those basins, and thereb y al
leviate some of the problems of popula
tion concentration in already urbanized 
and industrialized areas. 6 

The Appalachian Water Resources Sur
vey, authorized in 1965 and completed in 
1968, was based on the same premise, as 
indicated by the authorizing act which di-
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rected the Corps Engineers to: "prepare a 
comprehensive plan for the d evelopment 
and efficien t utilization of the water and 
related resources of the Appalachian re
gion, giving special attention to the need 
for an in crease in th e produ c ti on of 
economic goods and services within th e 
region as a means of expanding economic 
opportunities and thus enhancing the wel
fare of its people . ... " 7 

The histOlY of the Louisvill e Dish·ict 
and its civil works program indicated that 
industri es w ere attracted to the Lower 
Ohio Bas in b y fl ood protection , increased 
wate r supply, economi cal wa te rways 
transportation , and other elements of the 
Corps wate r-resource d evelopment pro
gram, but assess ing th e total changes in 
the socio-economic e nvironme nt of th e 
region res ulting from th e Corps program 
was a complex problem. The qu es ti on 
could b e as ked : " What would th Lower 
Ohio Bas in b e like in 1975 if th e Louis
ville Engin eer Dish·ict and its predeces
sors , as agencies of the fed eral govern
m ent and th erefor e th e p eople of the 
United States, had not improved naviga
tion , consh·ucted fl ood control proj ects, 
and imple m ented other water-resource 
programs?" Answers would doubtless be 
diverse, d epending upon the philosophy 
of the individual ·responding, but most, if 
not all , would concede that the region 
would have severe social and economic 
problems. H ow severe was an imponder
able which has thus far d efi ed analys is, 
but me thods of assess ing the total effects 
of wate r resource deve lopmen t were 
under study in 1975. 

Conclusion 

Wh e n G eorge Washington , Th omas 
Hutchins, and other Arn1Y Engineers first 
visited the Ohio Valley on militalY and to
pographic missions in the eighteenth cen-
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tury, every river in the bas in was a wild 
an d sce ni c s tre am , unn avigabl e for 
len gthy periods during each year and a 
sou rce of p eriodic floods. Mter Americans 
settl ed the region and utilized the water
ways for commercial navigation , they d e
manded the rivers be made more naviga
ble; and in 1824 Congress authorized a 
program to improve navigation and as 
signed the miss ion to the Corps of En
gineers, United States Army. This miss ion 
w as late r e xpande d to include several 
Ohio River tributaries and, during th e 
twentie th century, the transformation of 
the Ohio River into a d ep endable ,,'ater
course by the canalization and subsequent 
navigation modernization p rojects. 

Th e first settl ers in the Ohio Basin were 
pron e t o accept recurring fl ood s phil
osophically, viewing them as acts of God 
ab out \\"hich littl e could b e d one, but as 
population increased and development in 
the fl ood plains grew fl ood damages in
creased proportionately and the people of 
th e Bas in b egan to d e m and e ffective 
m eas ures to control fl oods and reduce 
their damages . The Army Engineers in the 
Ohio Valley were authorized to imple
ment a large-scale fl ood control program 
in 1936. Other water uses w ere later rec
ognized and th e ori ginal fl ood control 
program \vas m odified to p rovide for a 
multitude of water uses, which encompas
sed in 1975 so many different purposes 
tha t comprehe nsive water resource d e
velopmen t, rather than fl ood control, \\ 'as 
a more app ropriate d escri p ti on of th e 
Corps civil \\ 'orks program. 

Thus, over a period of about tw o cen
turies, the original military miss ion of the 
Army Engineers in the Ohio Valle \' \\'as 
expanded to include seve ral primary ci\'il 
w orks miss ions: naviga ti on improvement, 
fl ood con tTOI, and multip urpose \\'Cl te r rc
source den· lopment. B~ ' 1975 it \\ 'as also 
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evident that the Corps had a fifth primary 
miss ion : the preservation and improve
ment of environmental quality. 

These multifaceted missions made the 
op erati ons of the Louisville District in 
1975 extre m e ly complex . In the nine
teenth century the history of Army En
gineer activities in the Ohio Valley \\'as 
largely the story of outstanding individu
als, like Colonel Stephen H. Long, Cap
ta in John Sande rs. Captain H e nry ~1. 
Shreve, Colonel William E. Merrill, and 
G eneral Godrey Weitzel, aided b y small 
staffs and hired labor forc es; by 1975 that 
histOlY \\'as largely the history of an in
stitution and the historian could discuss 
the activities of the " district," confident 
that it w ould be clearly understood that 
the term e n compassed the coop erati\' e 
conh'ibutions of a large number of p erson
nel. The L ouisville District in 1975 in
clude d p e rsonn el trained in all m ajor 
branch es of e ngineering as \yell as spe
cialized subdi\'isions. and scientists, tech
nicians, and experts in many othe r fi elds, 
in addition to the hundreds of employees 
p e rformin g th e normal op e ra ti on and 
m ainte n an ce activities a t locks, dam~, 

reservoirs, and othe r ins tallation~. 

It sh ould be noted , h O\\'ewr. that the 
number of Dish'ict employee~ \\ ' a~ less 
than it had b een at previous p e riods, such 
as the era when large numbers of laborers 
,,'e re e mployed fo r the cons truction of 
L ocks and D am s l'\ l) ~ . -! I-53 , This had 
b een accomplish ed b y resolting to con
tracts for most of the consh,lction \\'ork. 
increased use of e lech'onic computers, 
and adminis tratin' and operational cen
tralization , refl ecting de\'e lopment~ \\ 'hich 
\\ 'e re Corps- \\ 'ide and which w ere also 
characteristic of m~m~' oth e r ins tihltions in 
the late twentie th century. 

Because the Louis\'ill e E ngineer Dis
trict ord inaril\ des igned and built \\ ' ~lkr-
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ways and water resource projects with a 
projected life-span of fIfty years or more, it 
was actually planning and building in 
1975 to meet the needs of the Lower Ohio 
Basin in 2020 A. D. And it had no fear of 
the future , for during the two centuries the 
Anny Engineers had operated in the Ohio 
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Rive r Basin they served a viable and con
tinuing need of the citizens of the United 
States for an engineering-construction 
agency which could respond effectively to 
demands for either defense construction 
or water resource development as circum
stances required. 
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16. Loui svill e Public Advertiser, October 22, IB25 . A 



288 

bi ographical sketch ofJudge Bates is printed in Charles B. 
Stuart, Lives and Works of Civil and Military Engin eers of 
America (New York, 1871), pp . 91-108. 
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Portland Canal," pp. 5-6; Increase A. Lapham Papers, Wi s
consin State Hi stori cal Society. Accounts of dim ensi ons 
vary in different accounts, but Pirtle and Lapham were en
gineers and took m easurements; h ence, th eir accounts are 
presum ed to b e mos t re liable. 

23. Trescott, 'The Louisville and Portland Canal Com
pan y, 1825-1874," pp. 690-93; U. S., Congress, Senate , 
Fifth Annual Report of the President and Direct ors of th e 
Loui sville an d Portland Ca nal Company , S. Doc. No. 36, 
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d., in Public Affairs Office, Louisville Di stri ct. 

3. See note 2 above. 
4. Louisville Di stri ct, Big Walnut Lake: Sp ecial Report 

on Alternatives (pamphlet; Loui sville Di stri ct, 1972), pas
sim (comments of Th om as Dustin in Exhibit 3). 

5. Louisville Di stri ct, Information Bulletin g, May, 1972; 
"Engin eers and the Environm ental Move m ent," Military 
Engineer, LXIV (May-Jun e, 1972), 175-76; " Engin eer In-

tervi ew: with Li eutenant General Frederick J . C larke," 
Th e Engin eer, I (Summ er, 1971) , 5. 

6. See Wabash River Coordinating Committee, Waba sh 
Ri ver Basin Compreh ens ive StudlJ (14 vo lumes; Louisville 
Di stri ct, 1971); and Ohio Ri ver Coordinating Committee, 
Ohio River Basin Compreh en sive Surve lJ (14 volum es; 
Cincinnati (ORD), 1969). Works whi ch a lso may be con
sulte d with profit are We nde ll E. John son , " Water R e
sources Program Manageme nt," Military Engineer, LV 
(November-December, 1963), 391-92; Dewitt L. Pyburn , 
" Navigab le Waterways and Industr ia l Deve lopment," 
J ournal of Wat erwa ys and Harb o rs Divi sio n, ASCE. 
LXXXIII (May, 1957), Paper No . 1252; ARCE , 1951, Pt. 1 
III , passim. 

7. Corps of Engin eers, Olliee of Appalachi an Studies, 
Developm ent of Water Resources in Appalachia , Vol. I 
(Cincinn ati (ORD), 1969), p . xiii. 
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APPENDIX A 

CHRONOLOGY OF COMMAND: LOUISVILLE ENGINEER DISTRICT, 1867-1973 

An Engineer office, usually described as 
the " Office of Western River Improve
ments ," was maintained by the Corps at 
Louisville on a near-continuous basis from 
1824 to 1860, but the present Louisville 
Engineer District organization was actu
ally established on May 11, 1867, when 
the Chief of Engineers ordered Major 
General Godfrey Weitzel to Louisville to 
supervise surveys of the Falls of the Ohio 
area. General Weitzel established a "Dis
trict" office at the Louisville and Portland 
Canal and supervised the activities of this 
office until 1882. From 1882 to 1886, the 
Louisville Engineer Office was in charge 
of Colonel William E. Merrill , who served 
concurrently as Cincinnati District En
gineer. In 1886 Major Amos Stickney was 
assigned full and sole responsibility for 
the activities of the Louisville Engineer 
District; and, because Major Stickney was 
in charge of the District in 1888 when the 
term "District" became the official desig
nation of an Engineer officer's geographic 
area of responsibility, he was technically 
the first Louisville Disb'ict Engineer. The 
official chronology of command (which 
omits some officers who served on a tem
porary, or acting, basis) is listed below: 

Godfrey Weitzel, MG (BVT.) 
William E. Merrill , COL 
Amos Stickney, MAJ 
Edward Maguire, CPT 
Garrett G. Lydecker, COL 
Hiram M. Chittenden, L T 
Thomas H. Handbury, MAJ 

1867-1882 
1882-1886 
1886-1890 
1890-1891 
1891-1893 
1893- 1893 
1893-1894 

James G. Warren, CPT 
George A, Zinn, CPT 
William L. Sibert, CPT 
E. H. Ruffner, MAJ 
George McG Derby, MAJ 
Harry Burgess, CPT 
Lytle Brown, MAJ 
Henry Jervey, LTC 
John C. Oakes, MAJ 
George R. Spalding, MAJ 
William P. Stokey, COL 
William H. McAlpine, 

ASST ENGR 
George M Hoffman, COL 
G. R. Lukesh, LTC 
George R. Spalding, LTC 
Roger G, Powell, LTC 
William A. Johnson, LTC 
Gilbert Van B. Wilkes, LTC 
D. O. Elliott, LTC . 
D . A. Davison, LTC 
Lester F . Rhodes , MAJ 
Hemy H. Hutchings , Jr. , LTC 
Henry H . Hannis , COL 
Jesse H. Veal, LTC 
Gilbelt Van B. Wilkes , COL 
B. B. Talley, COL 
John L. Person, COL 
Clarence Bidgood, LTC 
William D. ~1ilne, COL 
Edward D . Comm, COL 
C. C. Noble, COL 
James L. Lewis, Col 
Willard Roper, COL 
Robert R. \Yessels, COL 
John T. Rhett, Jr., COL 
Charles J. Fiala, COL 
James N. Ellis, COL 

1894-1898 
1898-1900 
1900-1901 
1901-1902 
1902-1903 
1903-1908 
1908-1912 
1912-1912 
1912-1916 
1916-1917 
1917-1918 

1918-1919 
1919-1920 
1920-1925 
1925-1929 
1929-1930 
1930-1933 
1933-1936 
1936-1937 
1937-1939 
1939-1940 
1940-1942 
1942-1943 
1943-1944 
1944-1946 
1946-1948 
1948-1950 
1950-1953 
1953-1956 
1956-1958 
1958-1960 
1960-1963 
1963-1966 
1966-1969 
1969-1972 
1972-1975 
1975-
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APPENDIX B 

CHRONOLOGY OF COMMAND: CINCINNATI ENGINEER DISTRICT, 1871-1946 

William Milnor RobeIts, U. S. Civil En
gineer, established the Office of Ohio 
River Improvement at Pittsburgh, Penn
sylvania, in 1866. Colonel William E. 
Merrill, Corps of Engineer, took command 
of the Office of Ohio River Improvement 
on June 17, 1870; and on June 1, 1871, this 
office was transferred to Cincinnati, Ohio, 
where Colonel Merrill served as Cincin
nati District Engineer until 1891. Th e Of
fice of Ohio River Improvement, respon
sible for the open-channel proje ct for 
navigation improvement on the Ohio, be
came commonly known as the First Cin
cinnati District to distinguish from the 
Second Cincinnati District, which had 
charge of projects for the improvement of 
sh"eams tributary to the Ohio. The Second 
Cincinnati District was amalgamated with 
the First Cincinnati District and Hunting
ton Engineer District in 1922. Effective 
January 1, 1947, the functions and geo
graphic area of responsibility of the First 
Cincinnati District was reassigned to 
Huntington and Louisville Engineer Dis
tricts . The official chronology of command 
(which omits some officers who served on 
a temporary, or acting, basis) for the First 
Cincinnati Dish"ict is listed below; 

William E. Merrill, COL 1871-1891 

Daniel W. Lockwood, MAJ 
Amos Stickney, MAJ 
W. H. H euer, MAJ 
William H. Bixby, MAJ 
Garrett J. Lydecker, COL 
E. H. Ruffner, COL 
James G. Warren, MAJ 
William T. Rossell , COL 
James G. Warren, MAJ 
John C. Oakes, MAJ 
Henry J e rvey, COL 
George R. Spalding, MAJ 
Robeli R. Ralston , MAJ 
Lansing H . Beach , COL 
Robert R. Jon es, ASST E GR 
Earl 1. Brown, COL 
E. N. Johnston , LTC 
A. K. B. Lyman, MAJ 
Roger G. Powell, LTC 
James D. Cleary, CPT 
Charles L. Hall, LTC 
D . O. Elliott, LTC 
Fred T. Bass, MAJ 
B. F. VandervooIt, COL 
Joseph E. Gill, LTC 
Jesse H. Veal , LTC 
Ralph J. Griffin, LTC 
F. A. Muhlenberg, LTC 
Paschal N. Sh"ong, COL 
George N. Kibler, LTC 
A. M. Neilson, COL 

1891-1892 
1892-1896 
1896-1897 
1897-1902 
1902-1904 
1904-1906 
1906-1906 
1906-1909 
1909-1910 
1910-1910 
1910-1915 
1915-1916 
1916-1917 
1917-1917 
1917-1919 
1919-1921 
1921-1923 
1923-1926 
1926-1931 
1931-1932 
1932-1936 
1936-1939 
1939-1942 
1942-1942 
1942-1942 
1942-1943 
1943-1944 
1944-1945 
1945-1946 
1946-1946 
1946-1946 
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Abert, James W. , 96, 101-02 
Abert, John James, 88-89, 91, 93, 94, 96, 101 
Accounting, see Costs 
Adair, John , 40-41 
Adams, dredge, 232 
Adams, John Quincy, 54, 193 
Adams, Milton B. , 128, 165 
Advance, towboat, 244 
Aerial photography, 201, 204 
Aerospace testing, 211, 225 
Aero Squadron, 29th, 210 
Aetna Refining Company, 244 
Airborne engineers, 185 
Airdrie, Ky., 143 
Airfields, 115,209, 213, 215-16; see names of fi elds 
Air Force, 115, 209-11, 213, 225 
Alabama, State of, 178 
Alfred , Frank A. , 180 
Allegheny River, 1, 9, 22 
Allen County, Ky., 263 
Alliance, ship, 15 
American Barge Line, 189 
American Bridge, 188 
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American Revolution, 6, 9, 16, 22, 24; and Thomas Hutchins , 13-15, 19; see also Military 
Mission 

American Society of Civil Engineers , 156 
American System, see H enry Clay 
Americus , Indiana, 241 
Anderson, Ind., 203 
Anhydrous ammonia, 221 
Ann Chase, steamboat, 96 
Annual Report of the Chief of Engineers , 140; see footnotes 
A. O. Taylor, steamboat, 105 
Appalachians (Allegheny Mts.) , 1, 7, 19, 39, 43 
Appalachian Water Resources Survey, 275 
Appomattox, 113, 209 
Appropriations , of 1820, 41; first rivers and harbors, 43-44, 55, 74-75, 77, 86; for wing 

dams , 80, 82, 83; in Jackson administration, 85; in Van Buren Administration, 85; for 
navigation, 86, 88-89, 115, 123, 125, 137, 149, 165, 180; in Polk administration, 93-94; 
in Fillmore and Pierce administrations, 97-98, for Ohio River Canalization, 169, 
171-72, 180; for flood control , 192; lack of, 101-02, 150-51, 153-54; see also Rivers and 
Harbors Acts , Flood Control Acts , Congress , Pork Barrel 

Archimedes, snag boat, 78, 89, 91 
Arkansas River, 56, 78, 89, 115, 118 
Arkansas , State of, 80, 133 
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AITI1istead, Walker K., 71 
AITI1istice, 210 

INDEX 

AITI1ory, National, at Louisville, 60, 70-73; see also AITI1Y Ordnance, Ordnance plants 
Arn1Y Engineers , see Corps of Engineers, British Engineers, French Engineers, Louis-

"ille Engineer District, and names of individuals 
AITI1Y of the Cumberland, 107, 109 
AITI1Y of the James, 122 
AITI1Y Ordnance, 70-71, 176-77,209-10, 255; see AITI1ory, Ordnance plants 
Artificial wayes, 212, 232-33 
Asphalt, 147, 213, 243 
Atlanta, Ga., 91 
Atomic Energy Commission (AEC), 224, 243, 250 
Audubon, James John, 30 
Augusta, Ky., 53 
Austin, Ind., 223 

Babcock, Samuel , 50-56 
Baccus Rock, 158 
Baer Field, 215 
Bailey, Samuel ~I. , 208 
Baker, R. Philip, 89, 100, 147 
Balloon Company, 31st, 210 
Balloon Corps, 115 
Baltimore Engineer District, 226 
Barges , 119-20, 128-29, 136, 162, 173, 175, 178, 188-89, 212,232, 236-37, 2.,l2, 2.,1.,1, 2.,l6--!i, 

263; see Keelboats, Towboats , Coal Trade, Steamboats 
Barney, Joshua, 96, 100 
Barren County Superintendent of Schools, quoted, 263 
Barren River, 99, 142, 241-44; see Green River, Green and Barren River Na\'igation 

Company 
Barren River Reservoir (Lake), 262-63, 270 
Barrett, Alfred, 62 
Barrier dam, 254, 256; see Flood Control, Mill Creek 
Basin planning, see Comprehensi\'e Program, Sur\'eys, nan1es of ri\'er basins, and Re-

ports, "308" 
Bass, Fred T., 309 
Bateaux, 7, 13-15, 21-22, 27, 52 
Bates , David S., 61-62 
Bates , John , 60-61 
Baynton, Wharton, and Morgan, merchants , 12, 15, 2.,l; sec George ~lorgan. Samuel 

Wharton 
Beach, Lansing H ., 212 
Beacons, 39, 156; s('c Lighthouse Se ryice, Coast Guard 
Bear Creek, 145 
Beargrass Creek, 26, Ill, 204, 255, 270 



INDEX 

Beartrap gates (weirs), 131, 149, 168, 178, 185, 227, 230; see Movable dams, Dams 
Beatty, John, 237 
Beattyville Coal Company, 244 
Beattyville, Ky., 147-51, 153, 168, 244-46 
Beauregard, P. C. T., 106 
Beaver complex, 273 
Beaver River, 1, 169 
Beaver Shoals , 84, 93 
Bebout, Guy B., 185 
Bebout wickets , 185, 227; see Wickets , Movable dams 
Beech Fork, Salt River, 263 
Belle of Louisl;ille, steamboat, 249, 251 
Bell Coal and Navigation Company, 244 
Bell, John R, 34 
Bellis, Oren H., 206 

313 

Benefit-Cost Ratio (b:c ratio), 41, 61, 86-87, ll5, 154, 170-73, 178-80, 189, 202, 208, 
241,255,256; see Economics, Costs 

Bernard, Simon, 8, 41, 44, 61 
Berthold, James, 26-27, 58-59: see Tarascon and Berthold 
Bidgood, Clarence, 308 
Big Blue Lake, 262 
Big Pine Lake, 262 
Big Sandy River, 1, 144 
Big Walnut Lake, 262, 273-74 
Billings General Hospital , 222 
Bixby, William H., 193 
Blackburn, Samuel, 40-41 
Black Sunday, 203 
Blasting, see Excavation 
Blockhouses, 113 
Blue Grass Ordnance Depot, 221, 225 
Bluegrass State, see Kentucky 
Blue River, 71 
Board of Engineers, 41-44, 61, 122, 144, 149, 160-61, 164, 168, 170, 196-97 
Board of Engineers for Lake Harbors and Western Rivers, 98 
Board of Engineers for Rivers and Harbors (BERH), 140, 171-72,240,259 
Board of Fortifications, 39-41 
Board of Internal Improvements, 44; see also Kentucky Board of Internal Improvement 
Boat building, of British fleet, 12; of flatboats, 22-23; of Ohio River ships , 26-27; of 

steamboats, 36, 96; during Civil War, 104-05; on Wabash, 138; during First World 
War, 212; during Second World War, 232 

Boats, see Canoes, Dugouts, Flatboats, Keelboats, Steamboats, Towboats , Barges, Boat 
building 

Boatwreckers, see Fort Massac 
Bomford, George, 71 
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Bonaparte, Napoleon, 41 
Boone, Daniel , 147 
Boonesborough , 147 
Booneville Lake, 264 
Borg-Warner Corporation, 221 
Boston, Mass. , 15 
Boule wickets , 129, 175, 178, 235; photos , 228-29; see Wickets , Movable Dams 
Bouquet, Henry, 11 
Bowling Green, Ky., 103-06, 109, 113, 142-44, 147, 178 
Bowling Green, steamboat, 1-13 
Bowman, Alexander, 80 
Bowman Field, 213 
Bow-transom, 91-92; see Snagboats 
Braddock, Edward, 9 
Bradley, William, 135 
Bragg, Braxton, 109 
Brazil, 156 
Breeds Hill , 6 

INDEX 

Bridges, 11, 18, 91, 98-99, 103; at Louisville and Portland Canal, 65-66, 69, 121, 206; 
Ponton (pontoon), 103, 107-08, 110, 185, 204 

British Empire, see French and Indian War 
British Engineers, 2-3, 6-15, 19, 57; see Richard Gridley, Thomas Hutchins, George 

Washington 
Brookport, Ill. , 235, 252 
Brooks, Jared, 59-61, 72 
Brookville Lake, 267 
Brown, Earl I. , 309 
Brown, Lytle, 136, 175-78 
Brown's Island, 83 
Brownsville, Ky .. 145 
Brownsville, Pa. , 22 
Bruce, John, 50-56, 74-76 
Brugiere, Charles , 26 
Brunot, F. R. , 162 
Buck Creek, 267 
Buckhorn Lake, 264 
Buckner, Simon B. , 133 
Bu ell , Don Carlos, 109, 143-44 
Buffington Island, 84 
Buford, Napol eon B., 1-17-48 
Bull-boats, 7 
Bullitt County, Ky., 210 
Bunker Hill, 6 
Buoys, 39, 75-76, 156; sce Lighthouse Service. Coast Guard 
Burgess, Harry, 308 



INDEX 

Burr, Aaron, 59 
Burr, David, 139 
Burton, Theodore H. , 171 
Bushwhacking, 29 
Byllesby Engineering, 177-78 

Caesar Creek Lake, 267 
Cagles Mill Reservoir (Lake), 259-62, 267 
Cairo, Ill., 21, 103-04, 109, 118, 160, 171, 174, 180, 185, 187-88, 212, 230 
Calhoon Constitution, quoted, 144 
Calhoun, John C., 32, 44 
Camp Atterbury, 216, 221 
Campbell, Allan, 92, 94, 100 
Campbellsville, Ky., 270 
Camp Breckenridge, 216, 221 
Camp Burnside, 113 
Camp (Fort) Campbell, 216, 218-19 
Camp Ground Lake, 263 
Camp Knox, see Fort Knox 
Camp Thomas Scott, 215 
Campus Martius, 15-16 
Canada,6 

315 

Canalization, 99, 102; definition, 142; of Ohio River, 120, 155-89; see Slackwater, Locks 
and Dams, Ohio River Canalization Project 

Canals, 38-40, 44, 118, 135, 139, 142; at Falls of Ohio, 41, 43, 57-73, 99-100, 109, 121-36; 
see Louisville and Portland Canal, Erie Canal, Internal Improvements 

Cannelton, Ind. , 193 
Cannelton Locks and Dam, 233, 235, 237 
Canoes, 1,21,27, 37,7,18,274 
Cantonments, 18, 75, 216; see Military Construction 
Cantonment Division, QMC, 210 
Cap tina Island, 84 
Carnegie Steel, 188 
Carney and Sayre Company, 62, 65 
Carondelet, Mo., 105, 118 
Carr Fork Lake, 264 
Carrollton, Ky., 147 
Casey, J. H., 135 
Caseyville, Ky., 151, 244 
Catlettsburg, Ky., 169 
Cave-in-Rock, Ill., 29 
Cave Run Emergency, 1971, 265-66 
Cave Run Reservoir (Lake), 264-66, 277 
C. B. Harris, dredge, 185 
Central Division, 174 
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Central Pacific Railroad, 113 
Channels , see Navigation, Waterways, Excavation, Navigable depths 
Chanoine, Jacques , 162, 164; see Wickets , Movable dams 
Chanute Aimeld, 216 
Chaperon, steamboat, 145 
Chapman, Culver, Lathrop, Collins , Perrine, & Company, 62 
Charlestown, Ind. , 221, 225 
Chase, Salmon P ., 100 
Chase, William H., 53 
Chattanooga, Tenn. , 91, 107, 174 
Chemical Warfare Service, 178 
Chester, Ill. , 118 
Chicago Engineer District, 216 
Chicago, Ill., 180, 241 

INDEX 

Chief of Engineers , Office of (OCE), 4, 6, 8, 15-18, 36, 77, 84, 91-92, 132-35, 151, 181, 199, 
204, 212,271; distinction between Chief Engineer and Chief of Engineers , 104; see 
also Corps of Engineers and names of individual Chiefs of Engineers 

Chief of Police, 133 
Chittenden, Hiram M. , 134-35, 269 
Chlorine barge, 237 
Christian, William H. , 158 
Chrysler Corporation, 222 
Cincinnati, boats, 187-88, 232 
Cincinnati Engineer Depot, 107, 109-10, 113 
Cincinnati Engineer District, 2, 131, 133-34, 174, 180-81, 183, 211. 224. 22.7.244, 252. 

256, 264, 309; see First Cincinnati District, Second Cincinnati District 
Cincinnati Gaze tte, 93 
Cincinnati, Ohio, 36, 88, 92, 96, 100, 103, 107, ll5, ll8, 158, 169-70, 187. 191, 203, 206, 

227; port of entry, 26; home of ORD, 4; ships at, 26; first steamboat at, 31; and Falls 
Canal, 60, 82, 121-23; and Civil War, 109, 113; 1937 flood , 21. 203; and flood control, 
256 

Cincinnati Southern Railroad, 113 
City of Hartford, steamboat, 146 
Civil Aeronautics Administration (CAA), 213 
Civil D efense, 225-26 
Civilian Conservation Corps (CCC), 207 
Civil Service, 131-35; see Spoils System, Politics 
Civil War, 2,18, 30, 36,58,69, 73, 80,85,88-89,99,101-02,143,148, 158, 178; Engineer

ing and Navigation, 103-20 
Civil Works, 3, 18, 19, 137, 209; flood contl'ol , 252-72; suspended. 215, 252. 267; as 

constitutional issu e, 38-40, 43-44,85, 88-89,93-94, 97-98, 101-02. ll5 ; see Intemal 
Improvements , Navigation Improvements, Politics, Military-Civil Works ~lis s i on 

Clarence J. Brown Lake, 266-67 
Clark County, Ohio, 267 
Clarke, Frederick J., 274 
Clark, George Rogers , 24, 26, 59, 138, 176, 190 
Clarksville, Ind. , 252 



INDEX 

Claybrook, J. P., 133 
Clay County, Ky., 264 
Clay, Henry, 43-44, 50, 53, 59, 98 
Cleary, James D., 309 
Cleveland, Grover, 132-35 
Cleveland, Ohio, 66 
Clifty Creek Lake, 262 
Coal boats, 107, 109, 119, 149; sketch on 23 
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Coal trade, 118-20, 129; on Wabash, 140, 241; on Green, 143,241-43, 263; on Kentucky 
River, 148-51, 244-46, on Tradewater, 151-53, 244; on Ohio, 162, 164-65, 168, 175, 
177-78,227,246 

Coast Guard, 206, 237; see Lighthouse Service, Beacons, Buoys 
Cofferdams, at Falls Canal, 66, 123, 128, 144, 165; on Ohio River, 174-76, 181-83, 191, 

265-66; see Dams 
Colbert, James, 24 
Cold War, 209, 224-26 
Colles, Christopher, 58 
Colonel Clay, steamboat, 96 
Colonel Hunt, steamboat, 96 
Columbus, Ind., 223 
Columbus, Ky., 104 
Columbus, Ohio, 215 
Combat Engineers, 94, 209-11; see Military Mission 
Combine, 178 
Commerce, see Waterborne Commerce, Foreign Trade, Economics 
Comm, Edward D., 308 
Commodities, see Waterborne Commerce, Economics 
Commodore, steamboat, 115 
Communicatjons, 107, 131, 230 
Comprehensive Program, of Engineers, 3, 40-41,190, 193,196-97, 199-203,246, 272,275 
Comptroller, 128, 224 
Concrete, 80, 83, 144-45, 183 
Conestoga, steamboat, 104 
Confederate Army Engineers, 2, 106, 109 
Confederate Government, 97 
Congress of United States, 15, 31, 38, 41, 52-53, 55, 66, 71, 74, 89, 92, 100, 101-02, 122, 

127, 137-38, 148, 151, 165; and Gallatin Report, 39-40, 60; Eighteenth, 43-44; see 
Internal Improvements , Politics, Porkbarrel; Appropriations 

Conservation, 3, 252, 259, 267, 273; see also Environmentalism; Multipurpose Projects 
Constitution of United States, 9, 38-40, 43-44, 71-73, 85, 88, 92, 97-98, 101-03 
Construction, of Falls Canal, 62-69, 72, 121, 123-25; of Wing dams , 50-56; at Grand 

Chain, 75-76; concrete, 80' Falls dam, 128-29; on Wabash-White rivers , 138.42; on 
Green-Barren rivers, 142-47; on Kentucky River, 147-51; on Trade~ater River, 
151-53; of Davis Island project, 165-66; of Ohio River Canalization Project, 174-89; 
see also Boat building, Wickets, Dams, Locks, Military Construction, and names of 
projects 
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Construction Division, QMC, 213, 215, 209-11 
Contest of 1824, 46-56 
Contract bids, 50, 62; see Contractors, and name of project 
Contract of 1824, 50-56 

INDEX 

Contractors, John Bruce, 50-56; Louisyille and Portland Canal , 62, 65, 125; Kanawha 
River, 93; Green RiY er, 142; Ohio River, 174, 176, 181-82; see also name of project 

Copeland, Royal S., 203 
Copley, Josiah, 99 
Cordelling, 29 
Corps d es Ponts e t Chaussees, 162.; see French Engineers 
Corps of Artillerists and Engineers, 16, 18-20, 59; see Jonathan Williams, Jared Brooks, 

Corps of Engineers 
Corps of Engineers, early history, 2-4, 6-20; administrative organization, 4-5; of Conti

nental Am1Y, 15; of Artillerists and Engineers , 16, 18-20; James ~lcHenry on, 18; and 
Topographical Engineers, 19,85, 104; rol e in early navigation developments, 21-37; 
and first navigation improYements , 39-56; in Ci\'il War, 103-20; and politics, 135-36; 
and QMC, 210, 213, 215; see ~lilitary-Civil Works ~lis sion; Cidl Works; Chief of 
Engineers; Louisville Engineer District 

Costs, of Louisvill e and Portland Canal, 66, 121-23; at Falls of Ohio, 84; first Upper Ohio 
Project, 84; of removing snags, 92; of dredge, 93; of land acquisition; of Wabash 
navigation project, 240; of troop transport on Ohio, 114; of Green River :\'avigation 
project, 142-43; of Rough RiY er project, 145; of Kentucky RiY er project, 148, 2-!-! : of 
Ohio River Canalization, 160, 172, 178-80, 182-82, 233; of Davis Island project, 
165-66, 168; of le \ ees, 192-93; of Military COnS01Jction, 215, 216, 221. 223-24 ; see 
also Economics , Benefit-Cost Ratio 

COllrier-jo llrnal, 125, 127, 132,263 
Courtne~', William, 75-76, 82 
Covington, Ky., 113, 158, 203, 256 
Cox, Samuel S., 151 
Coyne, Joseph , 192 
Cramer, Zadok, 15 
Cram, Th omas, 66, 106, 122 
Crescent City, see Ne\\' Orleans 
Croghan , George, 9-15 
Cross-Wabash Waterway, 10, 138, 240-41; map, 241 
Cumberl and Dam, 82, 96-97, 158, 235 
Cumberland Gap, In 
Cumberland Ri\cr, 1-2, 4 , 26, 56, 78, 82, 104, 107, 109, 113, 137, 147 
Cumberland (National) Road , 19, -11 , 80 
Curtiss-Wright Corporation, 213 

Danlages , sec Floods 
Dam No. 40,175, 177,227 
Dam No. 4 1,129, 174-7S: S C I ' LOllisdll t' and Portland Canal, Falls of Ohio, and ~k:\lpine 

Locks and Dam 
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Dams, Ellet plans, 98-99; at Falls of Ohio, 100, 128-31; on Wabash River, 138-42; on 
Green River, 142-47; on Kentucky River, 147-51; on Tradewater River, 151-53; see 
Locks and Dams, Wing dams, Levees, Flood Control, Movable Dams, Wickets, 
Reservoirs, Ohio River Navigation Modernization 

Daniel, Walker, 25 
Danville, Ill., 138 
Danville, Ky., 222 
Darnall General Hospital, 222 
Dartmouth College, 32 
Davis Island Lock and Dam (No.1), 155,235,271,164-68,172-73,187; photos, 163, 167 
Davis, Jefferson, 97-98, 103 
Davison, David A., 308 
Dayton Air Service Committee, 211 
Dayton Flood, 1913, 193-94 
Dayton, Jonathan, 59 
Dayton, Ohio, 193-94, 210-11 
Dead Man's Island, 84 
Dedication, 166, 187-88 
Deeds, Edward, 211 
Defense, National, 39-40; John C. Calhoun on, 32; General Survey Act, 44; John Sanders 

on, 94; Lansing Beach on, 212; relation to waterways , 41-43, 94; and Louisville 
Engineer District, 209-26, 255; see also Military Mission, Military-Civil Works Mis
sion, Military Construction, and names of conflicts 

Delafield, Richard, 48, 76, 80, 104, 115, 118 
Delaware, 12; see Indians 
Delaware River, 203 
Delta Queen, steamboat, 251 
Demobilization, 15, 96, 114, 222-24 
Democratic Party, see Politics 
Derby, George McC., 177, 308 
De Soto, Hernando, 7 
Detroit Engineer District, 216 
Detroit, Michigan, 11 
Dewey, George, 166 
Dibble, Orange, 63, 65 
Diepenbrock, Clements H., 215 
Diesel, see Towboats 
Dikes, see Wing dams, Levees 
Dillingham, John K., 84, 91, 97 
Disaster Recovery, 191-92, 204, 206-07, 225, 252-55, 264 
Discharges, see Refuse Act of 1899 
Disease, 62, 75, 82, 91, 118, 139, 156,211, 270-71 
District Engineers, 57, 121-22, 308-09; see names of individuals 
Districts, see name of District 
Divisions, 133, 174; see name of Division 
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Dixie, song, 127 
Dix River, 246 
D odson, William B. , 118 
D og Island, 82 
Downeyville Lake, 262 
Dragon, snagboat, 91-92, 96 

INDEX 

Dredges, 69, 93, 96-97, 125, 158-59, 183, 185, 232; see Excavation, names of dredges 
Drouth, see Streamflow, Low-Water, Low Flow Augmentation 
Dual Mission, see Military-Civil Works Mission 
Duff's Bar, 84 
Dugou~, 1,7,21,27, 37 
Dumeste, Jacob A., 70 
DuPortail, Louis Lebegue, 8 
Dustin, Thomas E. , 274 
Dutton, George, 83 

Eads Bridge, 156 
Eads , James B. , 105 
Eagle Creek project, 264 
East Fork Lake, 267 
E. A . Woodruff: snagboat, 158-60 
Ecology, 273-74 
Economics, of waterways transportation , 24-25, 178-80, 246-51 ; of seasonal navigation, 

21-22, 40-41; of boat operation, 29, 36-37, 60; of Falls Canal , 61 , 70, 72, 100; of 
depressions, 85, 178, 188, 201, 240, 244; of projec~ , 86-87, 88-89, 154. 170, 233, 
246-51; of Wabash River project, 140; of Kentucky River project; of Rough River 
project, 145; of Green River project, 144; of Ohio River Canalization, 178-80, 189. 
233; of Flood Control , 208, 262, 264, 270, 27.t, 275; see also Benefit-Cost Ratio, 
Costs, Tolls, Industry, Waterborne Commerce 

Eel River, 259, 273 
E. H. Durfee, steamboat, 125 
E. 1. DuPont de Nemours Company, 221 
Eisenhower, Dwight D ., 264 
Ekin, William M., 134 
Electric Ene rgy Incorporated , 243, 262 
Ellet, Charles Jr. , 98-99, 105, 191 
Ellet, Charles Rivers , 105 
Elliott, Dabney 0 ., 206, 308 
Elliott, Malcolm, 176, 180, 308 
Ellis, James N., 308 
Embargo Act, 27, 39 
Emsworth Locks and Dam, 168 
Engineer Department, see Corps of Engineers 
Engineer Depot, 103 
Engineer fleet, see Floating Plant 
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Engineering News-Record , 171-72, 188, 192 
Engineers, see Corps of Engineers , British Engineers, French Engineers, Confederate 

Engineers, Louisville Engineer Dish·ict, and names of individuals 
Engineer School , 18, 206 
Englewood Dam, 196 
Enquirer building, 206 
Enterprize, steamboat, 32 
Environment, 190, 264, 273-77; comparison of conditions , 1675-1975, 1-5 
Environmental Impact Statements, 264, 274-75 
Environmentalism, 272-75 
Environmental Protection Agency (EPA) , 237 
Eradicator, snagboat, 78, 89 
Erie Canal, 43, 58, 61-62, 64-65, 99, 147 
Esperall::.a, steamboat, 125 
Evansville, Ind., 36, 46, 54, 97, 142, 169, 206, 215, 221-22,244,252 
Evansville Ordnance, 221 
Evansville, steamboat, 143 
Ewing, Hugh, 111 
Excavation, at Falls Canal , 62, 121-25, 175; at Grand Chain, 75-76, on Ohio River, 93, 

185; see Dredges, Construction 
Explorers, 1, 6-8, 57 

Falls City, see Louisville, Ky., Falls of Ohio 
Falls Creek Ordnance, 221 
Falls of Ohio, descriptions of, 7, 10, 13, 16-17, 25, 34,57-58; maps of, 14,40,42, 67; as 

navigation hazard, 21,59; trade at, 26; ships at, 26-27; first steamboat at, 31 ; steam
boat trade at, 36-37; 1819 Survey of, 40-41 ; improvement of, 57-73; Falls pilots , 25, 
58, 70, 84, 101; Federal projects at, 70, 84, 96; and water power, 70-71, 176-78; dam 
at, 100, 177-78; Dam No. 41,174-79,235; see Louisville, Ky., Louisville and Portland 
Canal, Indiana Canal Company, Lock and Dam No. 41, McAlpine Locks and Dam 

Falmouth Reservoir (Lake), 264-67 
Farquhar, Francis D., 131 
Father of Ohio River Improvement, see William E. Merrill 
Federal policies, see Internal Improvements , Civil Works , Constitution, Flood Control 
Federal Power Commission (FPC), 177-78, 199 
Ferry-flats , 48-50; sketch, 49 
Fiala, Charles J., v, 308 
Fifth Service Command, 215-16, 252 
Fifth D. S. Engineers, 204 
Fillmore, Millard, 97 
Finances, see Costs, Economics , Benefit-Cost Ratio 
Finch, Henry A., 185 
Fink, Mike, 29-30 
First Cincinnati Engineer District, 148, 174, 180-81; see Cincinnati Engineer District, 

Second Cincinnati Engineer District 
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First U. S. Veteran Volunteer Engineers , 107 
Fisk, Charles B., 100 
Fitch, John, 31 
Fitzhugh, R. H. , 145, 148 
Flanking, 119 

INDEX 

Flatboats, 2, 7, 46, 52, 58, 66, 74, 80, 156; development and early use, 16, 21-37; on 
Wabash, 138; on Green River, 142; on Kentud.-y River, 147; sketches of, 23, 28 

Fleming, Tony, 206 
Flint Island Dike, 47, 86 
Floating Plant, 178, 187, 212, 232; first, 46, 74, 76, 92-94, 97; 1866-70, 115-18, 156; 

1870-76, 158-60; see Dredges, Snagboats , Maneuyer boats 
Flood Control, 3, 8, 98-99, 135, 190-208, 252-56, 268; see Floods, Levees, Dams, Reser

voirs, Multipurpose Projects , Local Protection, and name of project 
Flood Conb'ol Acts, 203, 208, 252, 255, 259, 262, 266-67, 269 
Floods, 1-3, 21, 26, 263-64, 266; of 1762-63, 190; of 1773, 190; of 1779, 190; of 1815, 

190-91; of 1832, 69, 190-91; of 1867, 190-91; of 1883, 190-91; of 1884, 190-93, 208; of 
1936, 190, 203, 208; of 1937, 190, 203-08, 262; of 1943, 252; of 1945, 252, 254-55; 
Dayton Flood of 1913, 176, 181, 193-97, 208, 266, 269; see Flood Control 

Floodwalls , 208, 252, 255-56, 263, 267 
Florence, steamboa~ 138 
Forbes, John, 10 
Ford, Ky., 246 
Foreign trade, 26-27 
Forestation, 1 
Forks of Ohio, see Pittsburgh 
Forrest, Nathan B. , 105 
Fort Anderson, 109 
Fort Benjamin Harrison, 216, 222 
FOlt Boone, 113 
Fort Boyle, 113 
Fort Burnside, 113 
Fort Campbell , 216, 218-19, 225, 226 
Fort Clark, III 
Fort Clay, 113 
Fort Crittenden, 113 
Fort Donelson, 114 
Fort Duquesne, 9-10 
Fort Elstne r, III 
Fort Engle, 111 
Fort Hill , 111 
Fort Horton , 111 
Fort Hutchinson, 113 
Fortificati ons, 2, 8-9, 12, 15-19,85, 107-13,209; Board of, 39-40; see ~Iilitar\' ~lissitm. 

Military Constmction, and names of fOlts . 
Fort Karnasch, III 
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Fort Knox, 26, 210-11, 213, 216, 225-26 
Fort Lytle, 113 
Fort McPherson, 111 
Fort Massac, 26, 29, 71, 75 
Fort Mitchell , 113 
Fort Philpot, 111 
Fort Pitt, 11-13, 24, 190 
FOlt Robinson, 113 
Fort St. Clair Morton, 111 
Fort Sands, 113 
Fort Saunders, III 
Fort Smith, 113 
Fort Southworth, III 
Fort Wayne, Ind. , 180, 199,215-16, 241 
FOlt Whittlesey, 113 
Fort Williams, 113 
Fort Wolfe, 113 
Fort Wright, 113 
Foster, William B. , 142 
Foundations, 125, 145, 16~ 174, 181-83 
Frankfort Commonwealth, 147 
Frankfort, Ky., 89, 103, 113, 148 
Franklin, Benjamin, 15-16, 24 
Franklin County, Ky., 98 
Frech, F. F ., 206 
Freeman Army Airtield, 216 
French and Indian War, 9-11 
French Empire, see French and Indian War 
French Engineers, 2-3, 6-9, 19, 162-64 
French Island, 82 
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Frontier, role of Army Engineers on, 2, 6-20; use of flatboats on, 21-24; Long expedition, 
32-36; effect of steamboats on, 27; political development of, 43-44 

Fuller, Charles A. , 92, 94, 96-97, 101 
Fulton, Robert, 30-32 

Gage, Thomas, 9, 11, 13 
Gaillard, David, 144 
Gallatin, Albert, 39-40, 59-60 
Gallatin County, Ill., 25 
Galley, see Bateaux 
Gallipolis, Ohio, 40-41 
Gartield, James A., 131 
Gary, Ind. , 241 
Gates , Ralph F ., 259 
General Butler, steamboat, 96 
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General Hamer, steamboat, 96 
General Hanna , steamboat, 138 
General Jessup, steamboat, 96 
General]. G. Totten, steamboat, 115 
General Survey Act, 44 
Genius of Ohio River Improvement, 120 
Geographer of United States , see Thomas Hutchins 
George Airfield, 216 
Georgia, State of, 39, 91, 107, 111, 147 
Germantown Dam, 196 
Gibbs-Inman Building, 216, 223 
Gilliss , John R. , 111, 113 
Gill, Joseph E. , 309 
Glasgow, Ky., 113, 270 
Godfrey, Stuart C. , 183 
Godman, Field, 213 
Goethals , George W., 177-78,210 
Golconda, Ill., 206, 252 
Goose Creek, 147 
Gopher, dredge, 97 
Gopher, snagboat, 91-92, 96 
Gordon, Harry, 9, 11-12, 57 
Governor of Illinois , 259 
Governor of Indiana, 201, 259 
Governor of Kentucky, 41, 69, 133, 135 
Graham, Campbell, 92, 142 
Graham, John K. , 138 
Grand Am1Y of the Republic, 135 
Grand Chain of Rocks , 18, 34, 74-77, 80, 82, 84, 87, 158, 235; beacons at, 156 
Grand Rapids (Wabash River) Lock and Dam, 138-42, 240; photo, 141 
Grange (Patrons of Husbandry), 165 
Grant, Ulysses, 107, 109, 114 
Gratiot, Charles, 55, 78 
Green and Barren River Navigation Company' , 143-45 
Greenback, steamboat, 118, 156 
Greenbrier, tender, 187 
Greencastle, Ind. , 273-74 
Greene Line, 158 

INDEX 

Green River, 1, 4, 46, 45, 99, 178, 235; and navigation improvements, 138, 142-47, 162, 
169, 241-45, 246; Civil War, 105-06, 113; 308 RepOlt Oil, 201-02, 262: traffic chaIt , 
247; and flood con trol , 262-63, 267 

Green River Reservoir (Lake), 262, 270, 276 
Green River Reservoirs , 262-63 
Green River Valley Citizens LeaguE', 262-63 
Greensburg, Ky., 145 



INDEX 

Gregory, Whitney 1., 176 
Gridley, Richard, 6 
Griffin, Ralph J., 309 
Gross , Charles P., 206 
Gruber, W. W., 187 
Grunwell, Paul, 176 
Guide wall, 123, 128 
Gulf of Mexico, 11, 15,27,60, 94, 165,241 
Gunboats , 104-05 

Haldeman's Directory of Louisville, 100 
Hall , Charles L., 252 
Halleck, Henry, 106 
Hall, William M., 145, 180 
Hamilton County, Ohio, 256, 266-67; see Cincinnati 
Hamilton, J. R., 101 
Hancock County, Ky., 256; see Hawesville 
Handbury, Thomas H. , 308 
Hannis, Henry F ., 223 
Hardin County, Ky. , 210 
Harrisburg, Ill., 252 
Harrison, Benjamin, 133-34 
Harrison, William H., 86, 89 
Hartford, Ky., 144 
Harts, William W., 178-79 
Harvard College, 16 
Haupt, Herman, 99 
Hawes, Richard, 94 
Hawesville, Ky., 193, 256 
Hays, Will S., 127, 132, 171 
Hazard, Ky., 264 
Head, 176-78; see Hydroelectric power 
Helena, Ark., 97 
Heliopolis, snagboat, 77-78, 89, 91 
Helm Lake, 262 
Henderson, Ky., 30, 46, 54, 74, 80, 87, 169, 174, 181,204, 221 
Henry, John R., 62, 66 
Henry M. Shreve, snagboat, 78, 84-85 
Henry, Robert P., 43-44, 75 
Hercules, snagboat, 91, 96 
Heuer, W. H., 309 
Hickman Creek, 147 
Hilliard, Daniel F. , 215 
Himalayan Hump, 223 
Hinde, Thomas S., 138 
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Hoffman, George E., 177 
Holker, Jean, 24-25, 31 
Hood, John B. , 111 
Hoosier, 65 
Hoosier Ordnance, 221, 225 
Hoover, Herbert, 187 
Hope Distillery Company, 36 
Hors e, 164 
Hospitals , 96-97, 213, 221-22, 224 

INDEX 

House Committees, on Roads and Canals, 55,127; on Rivers and Harbors , 132, 169-71; 
on Flood Control, 201, 207, 255 

Hovey, Benjamin, 59 
Howardstown Lake, 263-64 
Howell, Charles W. , 115 
Howe truss , 166 
H . S. Tab or, dredge, 232 
Huffman Dam, 196-97, 267 
Hughes, George W. , 86, 89-91 
Hughes , Jesse P. , 187 
Huntington Engineer' District, 4, 176, 180-81, 206, 227, 256 
Huntington Reservoir (Lake), 262 
H unicane Island, 156 
Hurter (also huerter), 164 
Hutchings , H enry, Jr. , 223 
Hutchins, Thomas, career, 6-20; 57-58, 72, 138, 240, 275 
Hyden, Ky., 264 
Hydraulic cement, 65, 142, 165, 176 
Hydraulics, 28, 46, 82-83, 98-99, 121 
Hydroelectric power, 176-78, 193, 199, 259 
Hydrographic surveys, 2, 6, 12-13, 19, 57,83-84, 98-99, 156; see SUlveys, Reports , 308 

Ice hazards, 159, 182, 230-31 
Illinois River, 13 
Illinois, State of, 11, 103, 138, 140, 160, 226, 241 
Immigration , 10, 15; use of flatboats, 22-24 
Inco, towboat, 212 
Indiana Canal Company, 59 
Indiana Flood Conb'ol Commission, 259 
Indiana Ordnance, 221, 225 
Indi anapoli s Engineer Disb'iet, 139-40 
Indi anapoli s, Ind" 138-40, 203, 216, 221-22, 252, 259, 273 
Indiana, State of, 13, 40-4 1,57-59,80, 113, 137-38, 140, 160,226, 2 .. H, 259, 262, 267, 270 
Indian s, 1,6-7, 10-13, 19,22,24,29,32-34,37, 138 
Indusb'y, at Louisv ille, 26, 36, 65, 119: at Cincillnati. 103-04: at E\Hlls\'ille, 105, 1-12: and 

coal, 165, 169; in Ohio Valley, 178, 190, 232-33, 255: influence of \\'att'r\\'ays on, 
24-25, 30-37, 94-96, 170, 172-7:3. 188-89, 233,246-51, 263-64, 270, 273. 275, 279: sec 
Coal trade, Waterbome C()ml1WI'l'c . Economil's 
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Inland Steel , 188 • 
Inland waterways, 1, 10, 11-15; early trade on, 21-37; as military supply route, 94-96; see 

Navigation , Waterborne Commerce, Navigation Improvements, and names of 
streams 

Inland Waterways Commission, 171, 193 
Insignia, 80 
Inspection, of Contract of 1824, 50-56; of Henry M. Shreve, 80-82, 86; see also 

Construction 
Inspector General, U. S. Army, 216-17 
Internal Improvements , 15, 142; as constitutional issue, 38-40, 43-44, 85, 88-89, 93-94, 

97-98, 101-03; see Civil Works; Navigation Improvements 
Interstate commerce, 44, 70, 85, 99, 137,272, 138-39; and court decisions , 31-32, 38; see 

Ships , Foreign trade, Steamboats, Flatboats , Waterborne commerce 
Ironclads , 83, 94, 118 
Iron Hulls, 158-59 
Iroquois, 12; see Indians 
Irvine, Ky., 244 
Irvin S. Cobb Bridge, 107 
Irvin S. Cobb Hotel, 204 
Island No. 10, 114 
Izaak Walton League, 274 

Jackson, Andrew, 82-83, 85, 89, 139, 147 
Jackson Rock, 158 
James, Edwin, 34 
James River, 10 
Japan, 250 
Jefferson County, Ky., 204, 213, 256; see Louisville, Ky. 
Jefferson Proving Ground, 221, 225 
Jefferson, Thomas, 10, 18,39,57-59 
Jeffersonville and New Albany Company, 70 
Jeffersonville, Ind., 36, 134, 176, 192-93, 206, 215, 252 
Jeffersonville Ohio Canal Company, 60 
Jeffersonville Quartermaster Depot, 26, 113, 192, 209, 225 
Jenckes, Virginia, 201 
Jervey, Henry, 308 
Jessamine Creek Project, 264, 267 
Jewett, dredge, 232 
]. G. Totten, snagboat, 115, 118 
]. F. Hunter, towboat, 237 
]. ]. Abert, snagboat, 115 
John H. Soell, steamboat, 244 
Johnson, Gilliam J., 295 
Johnson, James , 32, 147 
Johnson, Richard M., 43-44, 147 
Johnson, William A. , 308 
Johnston, E. N., 309 
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Johnston, Joseph E. , 98, 101 
Johnstown (Pa.) Flood, 1889, 168 
Joint Commission of 1819, 40-41, 61, 72, 83 
Jones , John Paul, 15 
Jones , Robert R. , 134 
Jones & Laughlin Steel Corporation, 188 
Joppa, Ill., 243, 262 

Kanawha River, 1, 7, 93, 162, 202, 244 
Kansas , State of, 101 
Kaskaskia, Ill., 13 
Keelboats, 2, 22, 27-30, 34, 53, 60, 138 
Keller, Charles M., 86 
Kelly, Alfred, 61-62 
Kenna, John, 151 
Kennedy, John F. , 225, 270 
Kentucky Board of Internal Improvement, 142 

INDEX 

Kentucky, Commonwealth of, 10,25, 29-30, 40-41, 57, 59, 71, 89, 103-04, 122, 123, 137, 
142, 160, 171, 202, 226,250, 263 

Kentucky River, 1, 4, 32, 36, 99, 100, 105, 168, 183; navigation improvements , 138, 
147-52, 162, 244-46, 256; traffic chart, 247; flood control, 256, 264, 267 

Kentucky River Company, 147 
Kentucky River Navigation Company, 148 
Kibler, George N. , 309 
Kingsbury Ordnance, 216, 221 
Kirby-Smith , Edward, 109 
Kittyhawk, 211 
Kokomo, Ind., 213 
Korean War, 209, 225, 226 
Kurrasch, John H. , 206 

La Belle Riviere, see Ohio River 
Lacock, Abner, 142 
Lafayette, Ind. , 138-39 
Lafayette, Lake, 262 
Lafayette, Marquis de, 8, 41 
Lafitte, Jean, 89 
Lagrene, Monsier de, 162 
Lake Charles, dredge, 232 
Lake Erie, 1, 10, 195,241 
Lake Michigan, 10,24 1 
Lakes, see Reservoirs and name of lake 
Lakes, Great, 1, 7,9, 15, 138, 156,241; see Cross-Wabash Wate rway 
Lakes of th e Wabas h , 262 
Lancaster, Ky., 50 
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Land acquisition, 99, 165, 172, 182, 191, 224, 255, 262-64 
Land Ordinance of 1785, 15 
Lapham, Increase A., 62-63, 66 
LaPorte, Ind., 221 
LaSalle, Sieur de, Robert Cavelier, 7 
LaTour, Le Blond de, 8 
Lavaca, dredge, 96 
Lawrenceburg, Ind., 191-93,203-04,256 
Lawrenceburg Twin Engine School, 216 
Lawson, Thomas, 71 
Leavenworth , Ind., 204, 206 
Lee, A. Nesbitt, 128-29 
Lee, Robert E. , 85-86 
Leighton, Marshall 0., 193 
Leighton, Marshall 0. , 193 
Leitchfield, Ky. , 270 
Lery, Chaussegros de, 8 
Levees , 8, 192-93, 201-02, 208-09, 252-56, 267; see Local Protection , Floodwalls 
Lewis , James L., 308 
Lexington, Ky., 30-31, 113 
Lexington Signal Depot, 225 
Lexington , steamboat, 105 
Libby Prison, 122 
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Licking River, 1, 4, 71, 202; photo of coalboat, 23; flood control on, 256, 264-66, 267 
Lighthouse Service, 156; see Beacons , Buoys, Coast Guard 
Lincoln, Abraham, 103, 122 
Lincoln Lake, 262 
Link, John William, 177 
Little Kanawha River, 1 
Little Miami River, 256, 266, 267 
Livermore, Alonzo, 99, 155 
Local Protection Projects , 252-56, 267; see Levees, Floodwalls, Flood Control 
Lock and Dam No. 1, see Davis Island Lock and Dam 
Lock and Dam No. 6, 169, 187 
Lock and Dam No. 26, 183 
Lock and Dam No. 27, 169, 176 
Lock and Dam No. 39, 185 
Lock and Dam No. 41, 129, 174-76,180-81,227-29,235; photos , 179, 228-29; see Falls of 

Ohio, Louisville and Portland Canal , McAlpine Locks and Dam 
Lock and Dam No. 42, 181,227 
Lock and Dam No. 43, 174, 180-2, 185 
Lock and Dan No. 44, 204 
Lock and Dam No. 45, 183 
Lock and Dam No. 46, 182-83 
Lock and Dam No. 48, 169, 174, 180-82 
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Lock and Dam No. 49, 186 
Lock and Dam No. 50, 182,244 
Lock and Dan No. 52, 107, 235 
Lock and Dam No. 53, 18, 185, 188, 235 
Lock and Dam No. 54, 182, 227 
Lock Gates, 69, 121-25, 129, 140, 142, 164, 168, 176, 185,227; see Locks 
Lockhands , 129, 227-30, 269; see Locks 
Lockington Dam, 196 
Lockport, N.Y., 62 
Lock recess, 166, 176; see Lock-Gates, Locks 

INDEX 

Locks , at Falls Canal, 61-62, 121-25; Green River, 105-06, 142-47,243; Kentucky River, 
105, 147-52,244-46; Wabash River, 138-42,240; Rough River, 145-46, 243; proposed 
for Tradewater, 151-53; Ohio River, 69, 121-25, 129, 140, 142, 164, 168, 176, 185, 227, 
233; see Locks and Dams, Slackwater, Lock Gates , Lockhands, and name of project 

Locks and Dams, proposed for Ohio River, 99, 100, 155; at Davis Island, 164-68; Wabash 
River, 138-42, 240; Green River, 105-06, 142-47, 243; Kentucky River, 105, 1·47-52, 
244-46; Rough River, 145-46, 243; see Slackwater, Ohio River Canalization Project, 
Ohio River Navigation Project, and names of projects 

Lockwood Board, 170-72, 175,189 
Lockwood, Daniel W. , 170 
Logansport, Ind., 138 
Logging, 142, 147, 149; see Rafting 
Logistics , British on Ohio River, 11-13; War of 1812, 27, 39-40, 57, 60, 70; 1\Iexican War, 

94-96; Civil War, 103-05, 107, 109, 113, 120, 123; First World War, 211-12; Second 
World War, 232; Korean War, 225; see Quartermaster Department 

London, England, 13, 15 
Long, H enry Clay, 94, 100, 118 
Long, Stephen H., 2, 6, 71, 76, 86; portrait, 45; and western liver improvements , 21, 

32-37,46-56, 88-98, 100-02, 121, 122, 147, 160, 174, 278; as Chief Engineer, 104 
Longworth, Nicholas, 181 
Lothrop, Sylvanus, 139 
Louckes, Frank I. , 176 
Louisa, Ky., 113 
Louisiana, State of, 7, 32; see New Orleans 
Louisville and Nashville Railroad, Ill, 113, 147 
Louisville and Portland Canal Company, 2-3, 9, 82-83, 175, 270; finance and construc

tion, 57-73; maps of, 67, 130; photos of, 68, 126; snags at, 78; Confederate objecti\('. 
109; Weitzel lock, 99-100, 102, 11-4. 121-25; Federal purchase. 125-28; operations, 
128-36; see Falls of Ohio, Tolls. Lock and Dam No. 4 L 1\IcAlpine Locks and Dam 

Louisville Board of Trade, 170 
Louisville Chamber of Commerce. 70 
Louisville C o rre.\· /)()Ilc/cll t , 190-91 
Louisville Engineer District, sketch of history and administ:rati\"e organization, 1-5; and 

Cross-Wabash Waterway, 10, 240; ( ' arl~ ' history SUllnnary. 19-20, 121-36; founded, 
57, 73, 12 l -22, 131, 133; ,\lId Ohio River Canalization, 174-89; largest construction 
district, 174, 181; location, 92, 196-97, 215-16,223,281; historical summary, 275-80; 
District Ellgilll'('rs, 308-09 
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Louisville Gas and Electric Company, 178 
Louisville Hydroelectric Company, 177-78 
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Louisville, Ky., 1, 5, 18, 29-30, 41, 94; founded, 26; and steamboats, 30-31, 36-37; and 
Civil War, 103-04; fortification of, 109, 111-12; 1937 flood , 21, 204-05; waterborne 
commerce at, 250-51; local protection project, 256; see Falls of Ohio, Louisville and 
Portland Canal 

Louisville Legion, 94 
Louisville Pilots Association, 156 
Louisville Public Advertiser, 39,41-43, 60 
Louisville Repair Station, 232, 237 
Low flow augmentation, 98-99, 262, 271 
Lowrie, Walter, 40-41 
Low, Sigismund, 155-56 
Low-water, 1, 270; of 1838, 21, 83-84; of 1819-20,34-36,40-41; seasonal effects of, 21-22, 

84, 102; Ellet plans , 98-99; see Sb:eamflow, Low flow augmentation, Pollution, 
Water Supply, Water Quality 

Loyalists, 24 
Lukesh, G. R., 308 
Lydecker, Garrett G., 308 
Lyman, A. K. B., 309 

McAlester, Miles D ., 113 
McAlpine Locks and Dam, 3, 65, 131,235,236, photo, 239; see Falls of Ohio, Louisville 

and Portland Canal, Lock and Dam No. 41 
McAlpine, William H ., 174, 176-77, 182-84,211-12,235; porb·ait, 184 
McCarty, W. Henry, 93 
McClellan, George B., 106 
McCormick, H. G., 183 
McCurdy Hotel, 206 
McHenry, James, 18 
McKee, Samuel, 50-56, 75 
McKinley, William, 135 
McLean, steamboat, 142 
McMurtrie, Henry, 31-32, 60-61, 270 
McPherson, James B., 106 
Machine-boat, see Snagboats 
Machines, at Falls Canal, 63-65, 131; steampowered, 71, 77-78, 83, 93; see Steamboats, 

Dredges, Snagboats, Technology 
Mackenzie, Alexander, 128, 168-69 
Macomb, Alexander, 16,44-56, 75, 77; portrait, 51 
Macomb, John N., 115, 158 
Madison, Ind., 36, 175, 177, 181, 193, 221-22, 225, 243-44 
Madison, James, 40 
Mad River, 267 
Maguire, Edward, 308 
Mahan, Frederick A., 162 
Maine, battleship, 183 
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"laine, State of, 39 
Jlajor Jlackell::.ie, steamboat, 170 
Major Sallders , steamboat, 156 
~lammoth Cave, 145, 241, 262 
:\lanchester, Ky. , 264 

INDEX 

~1aneuver boats , 164, 168, 175, 230; photos , 167, 229; see Floating Plant, :\lovable Dams 
:\lansfield Reservoir (Lake), 259 
Maps, see Surveys 
Marietta, Ohio, 15-16, 26, 66, 169, 191 
Marine engineering, early watercraft, 21-30: steamboats , 30-37, 69, 72, 175, 246; see 

Boats, Flatboats , Keelboats , Ships , Steamboats, Towboats , Barges 
:\larine insurance, 80 
Markham, Edward ~1. , 271 
:\larkland Locks and Dam, 233, 235-36; photo, 238; see Ohio River Navigation :\loderni-

zation 
Marne River, 164 
)l.Iary Belle Roberts, ship, 27 
l\laryland, State of, 19, 39 
Mason-Dixon line, 103 
Massachusetts Institute of Technology, 182-83 
:\laumee River, 2-11; see Cross-Wabash Waten\'ay 
),[ayjZower, galley, 15 
May, John, 2.5-26 
:\lays\'ille, Ky ., 2.5, 32, .53 
:\Ieade County, Ky. , 210 
:\Ieade, George, 106 
Mediterranean Sea, 26-27 
:\1eigs, Montgomery c., 85-86 
:\I emphis , Tenn., 105, 119 
:\Iercier, Captain Le, 9 
:\I errill Dam, see Lock and Dam No.6, Ohio River 
:\lerrill rolling-gate, 164; see Lock Gates ; Lock Recess 
:\I errill , William E., 3, 107, 113, 131-3-1, 145, 1-18, 151, 155, 158-69, 172, 187, 191-92, 211, 

278; portrait, 157 
.\I e tamora project, 267 
~..t euse Rive r, 164 
Mex ico, 10, 122; war with, 94-96, 158, 250 
~liami Conservancy District, 195-99,208,211, 266,269 
:\Iiami Ri ver, 1, ,5, 10, 36, 169, 192-98, 208; flood conb'ol on, 256, 266-67,269; sec ~liami 

Conservancy Di strict 
Mi chiga n, Stall' of, 128, 131 
Middl e Fork , K( ' llhICky Rive r, 2(-).~ 
Military-Civil Works i\lission , dual nahne, 3, 6, 18, 39-40, 40, 4-1, -11-·43, 94-96; and 

photograph y, 201; early hi story , 12, 19-20; summary, 226: s('c i\lilitary :\lission, Ci,·i\ 
Works 

Military Construction, Civil \\ 'ar, 103-20, 1866-1920, 209-13; Second World War, 209, 
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213-14, 252; Cold War, 224-26; see Fortifications, Military Mission, Hospitals, Air
fields, Ordnance plants , and names of projects 

Military Mission, 2, 6, 19,94-96, 103-20; Louisville Engineer District, 1940-1970,209-26; 
see Fortifications, Military Conshuction, Hospitals, Airfields , Ordnance plants , 
Military-Civil Works Mission, and names of projects 

Mill Creek, Ind. , 259; see Cagles Mill 
Mill Creek, Ohio, 203, 254-56, 266-67 
Milne, William D., 308 
Mini Lama, ship, 250 
Mining City (Rochester) project, 262, 267 
Minnesota, State of, 263 
Minor E. Clark Fish Hatchery, 277 
Mississinewa Reservoir (Lake), 262 
Mississippi River, 7-9, 11-13, 32, 41, 74, 77, 89, 97, 101, 104, 127, 183, 199, 212; early 

trade on, 21-37; first improvement of, 8, 46-56; and Robert E. Lee, 85-86 
Mississippi River Commission , 182 
Mississippi troops, 105 
Missouri Pacific Railroad, 86 
Missouri River, 32, 34, 56, 78, 89, 115, 118, 147, 195 
Mitering gates, see Lock Gates 
Miter sills, 123-25; see Locks, Lock Gates 
Mobile, Ala., 12 
Modernization of Ohio River Navigation, 233-35 
Mollie Ebert , steamboat, 125 
Monongahela Navigation Company, 162 
Monongahela River, 1, 9, 22, 99, 118, 160, 162, 168, 188 
Monongahela River Consolidated Coal and Coke Company, 178 
Monopoly, on steamboats, 30-32; on Green-Barren rivers, 143-45 
Monroe County, Ky. , 263 
Monroe, James , 40, 44, 70-71 
Monroe Reservoir (Lake), 262 
Monterey, Mexico, 94 
Morgan, Arthur E. , 195, 211 
Morganfield, Ky. , 216 
Morgan, George, 12-15 
Morgan, John H., 105 
Morgantown Ordnance Works , 225 
Morris, Elwood, 98 
Morton, Thruston B., 264 
Mound City, Ill. , 105, 118, 204, 252 
Mound City Locks and Dam, 233, 235 
Mount Sterling, Ky., 113 
Mount Vernon, Ind., 204 
Movable Dams, 99, 155, 160, 162-64, 166-68, 175, 176; see Wickets, Beartraps, Boule, 

Bebout, Tainter, Ohio River Canalization Project 
Mr. Mac, see William H . McAlpine 
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~luhlenberg, F. A. , 309 
~luhlenburg County, Ky. , 143 . 
~lultipurpose projects, 183, 199; and Charles Ellet, 98-99; and Hiram ChItt~nd~n, 135, 

195-96, 200; and Theodore Roosewlt, 195; and Louisville Engineer DIStriCt, 252, 
267 -72: see Reservoirs , Comprehensi\"e Program, and names of projects 

~luncie , Ind., 203, 221 
~lunfordsville, Ky. , 113, 145 
~lunitions, see Ordnance plants , Armory, Army Ordnance, Logistics 
~lurphy , Earl J., 215 
~lurray , Magnus ~1.. 40 
~luscle Shoals, 177 
~luskingum River, 1, 11, 66, 99, 162, 169, 193 

:\antes , France, 16 
~apoleon , Ark. , 97 

Tashville Engineer District, 4. 174 
:--';ashville, Tenn. , 66, 107, 111 
Natchez, ~hs s. , 31 , 89, 97 
;\atchez Trace, 29 
A"ational Aeronautics and Space Administration (:\.-\SA.). 225 
0:ational Fallout Shelter Program, 225 
1'\ational Guard, 206, 210, 225 
National l'\ egro Congress , 207 
National Ri\ 'ers and Harbors Congress, 170 
National Waterways Commission, 193, 241 
:\a\igable depths, 104, 128, 137, 153, 155-56, 160, 168-72. 232. :271: sec Xavigation, 

:\a\'igation Improvements 
0:a\"igation, conditions of 1675-1975 compared, 1-5; Indian \ essels , 7: British fleet on 

Ohio River, 12-13; Engineer fleet, 16-17; early traffic, :21-37: obsbLlcti ons to, :21. 34. 
100; seasonal character, 21-22. 40-41. 84; 1819 SUlYe~ ' , 40-41: and ~lexican \Yar. 
94-96; and Ci\"il War, 103; on Salt Riwr, 29-30, 113, 201, 263; on Wabash Ri\"er, 
138-42, 240-41: on Green Ri\"er. 1-!2-47, 241-43; on Kentucky River, 147-51. :244-46: 
on Tradewater River, 151-55, 243-44: Renaissance of, 2:27-51: sec also Bateaux. Fbt
boats, Keelboats, Steamboats, Canoes , Dugouts, Tn\\'boats , Barge~. Falls of Ohio, 
Waterbom e Commerce, and names of ri\' e r~ 

:\ia\'i gation Improvements, first, 8; \"i e\\'~ of\Yashington and Jefferson, 9-10; a~ constitu
ti onal issu e, 38-40, 43-44, 85, 88-89, 93-94, 97-98 ; PI/hlie Adl'crt iser quoted, 41-43: 
first F ederal , 46-56; at Falls of Ohio . . 57 -73; of Ohio Riwr. IS27 -lS4 L ';" -l-S7; 1841-61, 
88-102; at Grand Chain, 74-76: and Ci\'il \,"ar. 103, 114-15: on \\ 'abash Ri\'er. 138-4:2. 
240-41: on Green-Barren riwrs, 142-47.241-43; on KenhlCky Ri\ e r, 1-l7-51. :244-46: 
on Tradewater, 151-53, 2-l3-4 .. l; scc Louis\'ill e and Portland Canal. Ohio Riwr 
Canalization Project, Ohio Ri\( ' r Na\ 'igation ~[()demization , and nam es nf ri\'ers 

Needles, 164. 230; see \\ 'ickds 
l\i eedy. J. A ., 134 
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eilson, A. M., 309 
Nelson, William , 109 
New Albany Bar, 86 
New Albany, Ind., 36, 77, 86, 89, 97, 105, 109, 115, 134, 191, 243 
Newburgh, Ind., 204-05 
Newburgh , Ind. , 204-05 

ewburgh Locks and Dam, 233, 235 
New Haven Ordnance Works , 215-16 
New Jersey, State of, 10, 134 
New Madrid, Mo. , 15 
New Orleans, steamboat, 31 
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New Orleans, La. , 11, 13,24-26, 29,41,43,50,59,60, 66, 69-70,74,77,82,89, 94, 119, 
142, 147, 170, 191, 212; Battle of, 32, 39 

NewpOlt, Ky. , 113, 121,203,256 
New York, State of, 39, 43, 58; see Erie Canal 
Nichols General Hospital, 222 
Nicholson , George B., Ill, 113 
Niles' Weekly Register, 66 
Nixon, Richard M., 266, 272 

oble, C. C. , 308 
Nolin Reservoir (Lake), 262 
Nolin River, 145 
Nolin River, dredge, 232, 244 
Northern Pacific Railroad, 156 
Northwest Division, 174 

orthwest Ordinance of 1787, 127 
Northwest Territory (Old Northwest), 16, 19, 26 
Nutty, James F. , 182 

Oakes, John C., 199 
Obstructions to Navigation, of Ohio River, 21, 32, 34, 74, 101, 123, 160; at Grand Chain, 

34, 74-76; see Falls of Ohio, Snags, and names of rivers 
Octavia, dredge, 118 
Office of Chief of Engineers (OCE), see Chief of Engineers 
Office of Emergency Preparedness (OEP), 237 
Office of Ohio River Improvements, 118, 155, 158 
Office of Western River Improvements, 2, 31, 101, 115-18, 158; operations, 74-87, 88-102; 

locations , 92, 96-97; see H enry M. Shreve, Stephen H. Long, John . Macomb 
Ohio Canal Commission, 61 
Ohio Canal Company, 59-60 
Ohio Company, 15 
Ohio, dredge, 158-59, 161 
Ohio Falls H ydraulic and Manufacturing Company, 176-77 
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Ohio River, conditions 1675-1975 compared, 1-5; discovelY, 7; descriptions of, 10,30,34; 
route to frontier, 11-15; Engineer explorations of, 6-20; early traffic, 21-37; steam
bcats on, 21-37, 69; 1819 Survey of, 40-41; 1821 Survey of, 42-45; first Federal 
project, 46-56; snags in, 48; Engineer navigation projects, i 4-87, 88-102; and Civil 
War, 103-04; 308 Report on, 202-03; see Falls of Ohio, Louisville and Portland Canal , 
Grand Chain, Ohio River Canalization Project, Ohio River Navigation ~loderniza
tion, Floods, Navigation Improvements 

Ohio River Basin, see Ohio River, Comprehensive Program 
Ohio River Basin Comprehensive Surve~', 275 
Ohio River Board, 18 1 
Ohio River Box Coffer, 183; see Cofferdams 
Ohio River Canalization Project, 99, 102, 120, 129, 191; planning and construction, 

155-89; operations of, 212, 227-32; see \Yickets, ~lovable Dams, Locks, Waterborne 
Commerce, Davis Island project, and names of structures 

Ohio River Commission, 160, 165 
Ohio River Contract Company, 176, 181 
Ohio River Division (ORD), 4, 133, 174, 206,215,224,226, 227 
Ohio River Flood Board, 196-99 
Ohio River Flood Control Plan, 190, 267 
Ohio River Navigation Modernization, 3, 227, 233-35; see Navigation Improvements, 

Ohio River Canalization Project, \Vaterborne Commerce, and names of structures 
Ohio River Ordnance Works, 221 
Ohio River Pollution Control Study, 271 
Ohio River Valley Water Sanitation Commission (ORSANCO), 270-71 
Ohio, State of, 15,40-41, 58-59, 61, 80, 103, 135, 160, 226 
Ohio Valley, population of, 16; as frontier, 6-20; waterways trade, 21-37: in Ciyil \\ 'ar, 

103-04: see Ohio River 
Ohio Vall ey Electric Compan~' , 243 
Ohio Valley Improvement Association (OVIA), 169-71, 17·:!. 180, 187, 255 
Oklahoma oil, 178 
Old Dominion, see Virginia 
Old Northwest, see Northwest Territory 
Olean, N. Yo, 22 
Oliver, Grayson , 299 
Omaha Engineer District, 226 
Operations, of Louisville and Portland Canal, 66-70, 127-36; of Office of \Yestern Rin'r 

Improvements , 76-77; snagging, 78-79: at Da\'is Isbnd project, 166-68; of Ohio Rin' r 
Canalization Project, 212, 227-32: sec Louis\'i1l e Engineer District. Floating Plant 

Ordnance plants, 216, 221-22, 225, 255: scc ArnlOry, Ann~ ' Ordnance, and name of plant 
Oregon, Ky., 148 
OSlL:ego, dredge, 158 
Ouiatanon , Ind ., 11 
Owensboro, Ky., 182, 206, 256 
Owensboro Substation, 232 
Owsley County, Ky., 264 
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Padre, see William E. Merrill 
Paducah Disaster Committee, 207 
Paducah, Ky., 36, 89, 91, 96-97, 103-04, 107-08, 109, 156,204,206-07,215, 252 
Paducah Substation, 232 
Palmyra, Tenn., 26 
Panama Canal, 166, 170, 178, 188, 195, 210 
Paradise, Ky. , 262 
Paris, Ky. , 113 
Paris, Treaty of, II, 127 
Parker, John W. , 48-49 
Parkersburg, West Va., 114, 169 
Parsons, Lewis B. , 113-14 
Pasqueau hurter, 164 
Patoka Lake, 262 
Pah'ick, Mason M. , 211 
Patterson Field , sec Wright-Patterson Field 
Peale, Titian R. , 34-35 
Pearl Harbor, 209-10, 213 
Pell, Josephus W., 134-35 
Pennsylvania, State of, 10,24,40-41, 52, 76, 99, 118, 142, 148, 160, 165 
Pensacola, Fla. , 12-13 
Penyville, Battle of, 109, 151 
Pershing, John J., 185 
Person, John 269-70, 308 
Peters burgh, Ind., 138 
Petroleum, 25, 189, 227, 232,237, 243-44, 250 
Petrolia, snagboat, 156, 158 
Petticoat Ripple, 84 
Phelps, Oliver, 65 
Philadelphia, Pa. , 12, 15-16, 24,26-27, 61 
Pierce, Franklin, 97-98 
Pikeville, Ky., 264 
Pile drivers, 46, 83 
Piles, 46, 80, 83, 183, 256 
Pinckney Treaty, 1795, 127 
Pineville, Ky. , 147 
Pioneer Brigade, 107 
Pioneers , see Frontier 
Pirates, 24, 29, 89; see Cave-in-Rock, Fort Massac 
Pittsburgh Chamber of Commerce, 165 
Pittsburgh Engineer District, 4, 174, 180, 235 

337 

Pittsburgh, Pa., 9-10,12, 16,21, 24,26-27, 31-34,36, 40, 50-53, 61, 75-76,82-84, 89, 92, 99, 
104, 118-19, 155, 158, 160, 162, 164-73, 180, 187, 188, 191, 202, 227~ 230, 271; see 
Fort Duquesne, Fort Pitt 

Planning, see Comprehensive Program and name of project 
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Planters, see Snags 
Plum Point, 77 
Point Pleasant, West Va. , 169 

INDEX 

Politics, Eighteenth Congress and, 43-44 ; and Louisville and Portland Canal, 57, 71-72. 
82-83, 122, 131-36, 158; and Henry ~1. Shreve, 86; and Watelways Improvements, 
38-40, 43-4-:1. 85-86, 88, 92, 94, 97-98, 101-03, 115, 151, 153-54, 171, 188, 195, 240. 
269; vie \\"s of Lytle Brown on, 135-36; and founding Louisville Engineer District, 
131-36; see Constitution, Internal Improvements, Pork barrel, Upstream versus 
downstream 

Polke, William, 138 
Polk, James K, 93-94 
Polk stalks. 93-94 
Pollution, 168, 177. 270-72. 273; see Water Quality. Enyironmentalism 
Pontoons, see Bridges 
Pope, John (Congressman), 39 
Pope, John (General), 106 
Population, 16,37,43, ll9, 250, 256, 263, 269 
Pork barrel , ll5, 137, 151, 153-54, 155, 171-72, 180, 188, 237-38, 246 
Porter, Peter, 39 
Portland cement, 145 
Portland, Ky. , see Louisville and POltland Canal, Louis\'ille, Ky. 
POlt of Louisville, 250; sec Louisville, Ky., Waterborne Commerce. Ports of Entry 
POltsmouth, Ohio, 84, 169 
Ports of Entry, 26, 139 
Potomac River. 10, ll4 
POtOHWC, steamboat, 125 
Poussin, William Tell, 8, 24, 36-37, 39-41, 44 
Powell, Roger G., 308 
Prisoners of war, 111. 222-24 
Procter, Ky. , 244 
Procurement, see Logistics 
Progressi\'e Era, 154 
Projects, sec name of project 
Public corporation, see LouisyiIle and POltland Canal 
Public H ealth Senice (PHS), 271 
Public hearings, 53,168-69, 172, 199, :241. 259, 263. 273-74 
Public opposition . 53, 160, 162, 164-65, 168, 172. 196, 241, 2-16,262,263-64, ;273-7-1; scc 

Upsb'eam versus downsb'eam, Land acqu isition 
Public Sen' ice of Indiana, 2-13 
Public Works Administration (P\\'A), 232 
Pumpkin Patch , ll9 
Purl' Oil Refilll'r~ , 2-14 
Putnam County, Ind ., 273 
Putnam, Rufi..lS , 15 
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Quartermaster Corps, 86, 96, 104,209-10,213,215,222; see Jeffersonville Quartemlaster 
Deport 

Queen City, see Cincinnati, Ohio 

Raccoon Creek, 259 
Radcliffe, W. H., 210 
Rafts, 142, 144, 149,243-44,246 
Railroads, 22, 30, 44, 86, 91, 99, 101-04, 113, 118, 127, 139-40, 143-45, 148-49, 151, 165, 

177, 192,211-12,227,232,241 
Ralston, Robert R., 309 
Ram-fleet, 105 
Real Estate, see Land acquisition 
Reber, Miles, 208 
Recreation, 3, 252, 259, 262-64, 266-70; see Multipurpose Projects, Reservoirs 
Red Cross, 204, 206 
R. E. DeRussy, snagboat, 115-18 
Red River (Ky.) project, 264, 270, 273 
Red River (La.), 56, 78-80,86,89, 101 
Refuse Act of 1899,272 
Regional compacts, 40-41, 44, 270-74 
Regional plan1ling, see Comprehensive Program 
Renaissance, of Navigation, 227-51 
Reno, Sieur Remy, 8 
Reports, 308, 190,196-203 
Republican, steamboat, 138 
Republican Party, see Politics 
Reservoirs (Lakes), L Ellet plans , 98-99, 102, 191, 192; Leighton proposals, 193, 195-96, 

200; Chittenden proposals, 134-35, 269; Miami Conservancy District, 196-97; 
Wabash Basin, 201: Green River Basin, 201-02; Ohio River Basin, 202-03, 207; in 
Louisville Engineer District, 252, 256-72; see Multipurpose Projects, Flood Control, 
Upstream versus downstream, and names of projects 

Revolution, American, 6, 9, 13-15, 16, 19, 22, 24; see Corps of Engineers, George 
Washington, Thomas Hutchins, George Rogers Clark 

Reybold, Eugene, 223 
Rhett, John T., 263 
Rhodes, Lester F., 308 
Richardson, H. H. , 207 
Richmond, Ky., 221 
Richmond, Va., 122 
Rio Grande, 96 
Riprap, 80, 84, 86-87, 168, 183 
Rivermen, descriptions of, 29-30, 91, 114, 129 
Rivers, see Navigation, Navigation Improvements , and names of rivers 
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Rivers and Harbors Acts, 43-46, 50-56, 74-75, 89, 97-98, 100, 115, 118, 120, 122, 125, 128, 
151-52, 172, 192; see Appropriations, Pork barrel 

Roads, 7, 11, 18-19, 30, 3~44, 103 
Robe lts, James Milnor, 187 
Rob erts , Thomas P. , 118, 156, 178 
Roberts, William Milnor, 99, 118, 120, 123, 125, 155-61, 191 
Rochefontain e, Stephen, 8 
Roches ter, Ind., 223 
Roch ester, Ky. , 105 
Rocky Mountains , 34, 43, 156 
Rodgers , John, 104-05, 118, 156 
Rolling Fork, Salt River, 263 
Rolling gate, 164, 166, 168, 176, 185; see Lock Gates 
Roos evelt, Franklin, 207 
Roos evelt, Nicholas , 31 
Roos evelt, Th eodore, 171, 193, 195, 241 
Roper, Willard, 308 
Rossell , William T. , 309 
Rough Creek, see Rough River 
Rough Creek Navigation and Manufachuing Company, 144-45 
Rough River, 144-45, 243 
Rough River Reservoir (Lake), 262, 270 
Rowan , John, 71 
Rowley, George, 118, 156, 158 
Rowley, James H. , 187 
Royal Americans (60th Regiment of Foot), 6, 11, 13 
Ruffner, E. H. , 308 
Rumsey, James , 31 
Rumsey, Ky. , 105 
Runaway barges, 128, 168, 235-37 
Runways, see Airfields 
Russell , John W., 89-91, 94, 97-98; pOltrait, 90 

Sabotage, 69, 105-06, 211 
St. Joseph River, 10: see Cross-Wabash Waterway 
St. Lawrence River, 7, 9 
St. Louis Engineer District, 118, 232 
St. Louis , Mo., 34, 50, 54, 86, 114, 118, 156, 158 
St. Mary 's Falls Canal , 128, 133 
Salamonie Reservoir (Lake), 262 
Salamonie River, 139 
Saline Riw)', 25 
Salley, John Peter, 7, 8, .57 
Salt, 25, 147 
Salt River, 4, 29-30, 113,201: flood ('ollh'o] of, 263-64 



INDEX 

Sam Bmlell, towboat, 129 
Sam Or'r, steamboat, 104 
Samsoll , snagboat, 89, 91, 96 
Sanders, John, 74, 83-85, 87-88, 92-94, 98, 118-19,278 
Sand Island, 119 
Salldusky , steamboat, 143 
Sawyers, see Snags 
Say, Thomas, 34 
Schanz, Allen C., 215 
Schopp, Philip J ., 123, 128-33 
Scioto River, I, 13, 36, 193 
Scott, Addison M., 162 
Scowden, Theodore R., 121 
Scuffletown Bars, 82 
Seattle, POlt of, 195 
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Second Cincinnati Engineer District, 148-49, 174, 180-81: sec Cincinnati Engineer Dis
trict 

Secretary of War, 32, 50, 55, 70, 76-77, 83, 97-98, 118, 125, 127, 133, 135, 196, 224: see 
names of Secretaries 

Seine River, 162 
Senate Committees, 55, 165, 269 
Service Bridges, 166 
Settlement of Ohio Valley, 6-20 
SCl1ier, snagboat, 89, 96 
Seymour, Ind. , 216 
Seymour Twin Engine School , 216 
Shaw, Granville, 134-35 
Shawnee, 12: see Indians 
Shawneetown, Ill. , 34, 50, 192-93, 204 
Shelby County, Ky. , 98 
Shepherd, Asa B. , 46 
Shemlan, William T., 111, 114, 158 
Shield, E. M., 115 
Shiloh, Battle of, 115 
Shippingport Island, 237 
Shippingport, Ky. , 27, 31, 36, 58, 61, 65, 176, 191 
Ships, 26-27, 60, 232 
S. H. Long, snagboat, 115 
Shoals, Ind., 259 
Shoals Reservoir, 259 
Shreve, Hemy M., 2, 156, 160,235: inventor, 31-32, 37: patent, 86-87: as Superintendent 

of Westem Rivers, 48-56, 70, 74-82, 88-89, 121, 278: portrait, 79 
ShrevepOlt, La., 80 
Sibert, William L. (Goliath), 144-45, 169, 177-78, 187-88,308 
Simpson, James H., 109-13 
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Slackwater, 1, 2, 46, 83, 87: on Monongahela, 99, U8: on Wabash, 138-41, 240-41: on 
Green-Barren rivers, 141-47, 162, 241-43: on Kentucky River, 147-51, 162, 244-46: 
proposed for Tradewater, 151-53,244: proposed for Ohio River, 99, 120, 162: Ohio 
River six-foot project, 168-69: Ohio River nine-foot project, 169-72: see Ohio River 
Canalization Project, Ohio River Navigation Modernization, Canalization, and 
names of streams 

Slavery, 122 
Smith, Jared A., 139-40 
Smith, John L., 71 
Smithland, Ky., 36, 41, 82, 103, 158 
Smithland Locks and Dam, 82, 233, 235: see Cumberland Dam, Smithland, Ky. 
Snag-beam, 77-78, 91-92, 158: see Snagboats 
Snagboats , development of, 48-56, 75, 83: sketches of, 49, 95: first, 76-78: Shreve patent, 

86-87: Russell Boats, 89, 91-92, 96-98, 101: duty hazards, 91, U8: Shield boats, 
U5-18, 156: Merrill boats, 158-59; see Floating plant, Dredges, and names of snag
boats 

Snags, 43-56, 74, 87, 101, 156, 161, 244: see Snagboats, Contest of 1824 
Southerland and Adams Company, 62 
Southern Route, 147 
South Fork, Kentucky River, 147, 264 
Sowers, John, 54 
Spain, 11-12, 25 
Spalding, George R., 308 
Spence, Brent, 271 
Spencer County, Ky., 24 
Spencer Reservoir, 259 
Spoils System, 131-36: see Politics , Civil Service 
Spottsville, Ky. , 105-06 
Springfield, Ohio, 267 
Standiford Field, 213-14 
State government, see names of States 
States' Rights , see Constihltion, Internal Improvements , Politics 
Steamboats, 2, 101: development, 21-37: constmction, 40, 69: obsb:ucted by low ,,·ater. 

40-41: tonnage in 1827, 74: tonnage in 1842, 88-89: used by Shren' . 78: insurance 
rates, 80: ironclads , 83: and Mexican War, 94-96: in 1850s, 101-0:2: in 1861. 104: in 
Civil War, 113-14: at Louisville, 119, 249: first in canal , 66, 125: on Green-Barren 
rivers, 142-47: on Kentucky River, 147-51: on Trade\\"ater, lSI-53: on Rough RiYer, 
145-46: at Davis Island, 166: on Wabash-White riY<::'rs. 138-40: decline of. 136, 151, 
170, 178-80, 188, 246, 251: sec Marine engineering, Boat building. Robert Fulton, 
Henry 1\1. Shreve. Westerll Ellgillc('/'. to",boats, barges , \Yaterborne Commerce. and 
names of vessel s 

Steam-el ectric plants, 177, 188,2:3:3,24:3.246, 250, 262 
Steel , 188-89, 227, 250 
Steel City, SCI' Pittsburgh , Pa. 
Ste in , Fredt ·rick , 139 
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Steubenville, Ohio, 180 
S. Thayer, snagboat, 118 
Stickney, Amos, 133, 168, 270, 308 
Stirling, Thomas, 11 
Stokey, William P ., 308 
Strategic Air Command (SAC), 225 
Stratton, O . H. , 132 
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Sb'eamflow, L at Falls of Ohio, 58; studies of, 98-99; low flow of 1819-20, 21, 34-36, 
40-4L of 1838, 1,21, 83-84; see Floods, Low Flow Augum entation 

Strecker, Robert A., 176 
Strikes, 123, 241 
Strong, Paschal N., 203 
Sullivan, John L. , 44, 48, 76 
Superintendent of Ohio River Improvements, 97; see Office of Western Rive r Improve

ments ; Office of Ohio River Improvements 
Superintendent of Western River Improvements, see Office of Western River Improve-

ments; H enry M. Shreve, Stephen H. Long 
Supply, see Logistics 
Supreme Court, 127 
Surveyor General of U. S., 16 
Surveys, first of Ohio River, 8 ; first industrial, 24-25; Gallatin study, 39-40; Joint State 

Commission, 40-41,61,72; 1821 of Ohio River, 41-43, 61, 72; of Falls of Ohio, 59, 96, 
100, 122-23; Dutton on Ohio River, 83; Sanders on Ohio Rive r, 83-84; Hughes on 
Ohio River, 89-90; Roberts on Ohio River, 119-20, 115-56; and Congress, 151-52; 
Basins, 275; Appalachian, 275; on Wabash, 138-41; on Green River, 141-47; on 
Kentucky River, 147-51; on Tradewater, 151-53; see Topographic surveys, H ydro
graphic surveys ; 308 Reports , and names of rivers 

Susquehanna River, 203 
Swift, William H., 34 
Switzerland, 102 

Taft, William H., 135, 154, 172 
Tainter gates, 233-35 
Talley, B. B., 204, 308 
Tanner, 65 
Tarascon and Berthold Company, 26-27, 58-59, 176, 191 
Tarascon, John, 26-27 
Tarascon, Louis, 26-27 
Tardiveau, Barthelemi, 24-25 
Tardiveau, Pierre, 24 
Taxes, 106, 189,203,255, 259 
Taylor, Harry, 240 
Taylorism, 183-84 
Taylorsville Dam (Ohio) , 196 
Taylorsville, Ky., 263 
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Taylors\'ille Lake (Ky,), 263 
T aylor, Thomas H. , 133-34 
Taylor, Zachary, 94, 97 

I~DEX 

T echnology, :2. 8: steamboats, 30-37: at Falls Canal , 63-66: of Charles Ellet, 98-99, 102: 
see Dam s, ~l ovabl e Dams, Wickets, ;\lultipurpose Projects , ~larine engineering 

T ell City, Ind., 193, 206, :252, 257-58 
Tempest , steamboat, 105 
T ennessee River, 2. 4, 91, 104, 109, 137, 147, 177 
T ennessee, St:'1 te of, 89, 113, 160 
T ennessee Valley Authority, 57 
T erre Haute, Ind., 138, 140, :2:21-22, 241, 252, 259 
Terror, snagboat, 97 
T erry, Eugene t-.1. , 134-35 
T exas, State of, 94, 96, 122 
Thomas, Be njamin F ., 144 
Thomas, George H. , 111 
Th omas " '. Hi nes, 237 
Three F orks, Kentucky Rive r. 147-49, :244 
Three-t-.1il e Island, 82 
Three Sisters Islands, 82 
Timber-cribs, d escl;ption of, 128; see Dams 
T oledo, Ohio, 24 1: see Cross-Wabash Waten\"ay 
T olls, at Louisville and Portland Canal, 69-70, 71-72, 84, 100, 121-23, 125-27: on Green-

Barren rivers, 143-44: on Kentuck~ ' Ri\' er, 148; Jefferson Da\' is on, 98 
T on-mileage, 154, 178-80, 189, 212, 233, 246, 250 
T onnage, see \Yaterbom e Commerce 
T opographical Engineers, 4, 15, 19, 2 .. 1. 85, 104; see Corps of Engineers 
T opographic sUI\"eys, 2, 4, 6, 9, 12, 15, 19-20; 34, 44, 83-84, 103, 211 ; see SUIye ~ 's , Aerial 

Ph otography 
Topograph~', lack of knowledge of, 11 
T otten, Joseph G., 41 , 44, 92, 104 
Towboats, 119-20, 129, 162, 164, 173, 175, 178, 188-89, 243, 246, :247; scc Barges, \Y;lter .. 

born e Commerce, Marine engineering 
Trad e, seC' Waterborne Commerce, Indian , E conomics, F oreign Trad e 
Trad e\\'ater Ri ve r. 4, 151-53, 201 , 2.J3-.J.J 
T ransfonnation , of Ohi o River and h-ibutaries, 2-5, 36-37, :27:2 
Transp ortati on Act of 1920, 212 .. 13 
T ransp ortati on, 39-40: sec Waterborn e Commerct' , Roads, Canals. Railroads, Boats , 

Steamboats, Economics, Cos ts 
T reasury D epartment, 97, 127 
T rib utari es, of Ohi o Rive r, 1: nav igati on imprnn>ments on, 137 -5.J. 237 --!6: sec names of 

ri vers 
Tri es te, Italy, 27 
Tug Island , 107 
Tupper, Edward , 40-41 
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Turnbull , William, 100, 142, 147 
Tuttle, Stephen, 41 
Tyler, John, 86, 89 
Tyson, Abraham, 91-92 

Uncas , steamboat, 66 
Uncle Sam's Toothpullers , see Snagboats 
Union Arn1Y Engineers , 2, 103-20 
Union Hall, 53 
Uniontown, Ky. , 193, 204 
Uniontown Locks and Dam, 233, 235 
United States, see Congress , Constitution, Internal Improvements , Civil Works 
United States Assistant Engineers, definition, 133 
United States Engineer Agency, 107, 109-10 
United States Postal Service, 57; mails , 44, 199 
Upper Ohio River, improvement of, 82-84, 86-87, 92-93 
Upstream versus downstream, 263-69, 272 

345 

Ulban development, L influence of waterways on, 29-31, 36-37, 119, 250-51, 273; s('c 

Economics, Multipurpose Projects, and names of citi es 

Valentine's Day Flood, 1884, 191-92; see Floods , Flood Control 
Van Buren, Martin, 85-86 
Vanceburg, Ky. , 50 
Vance, Hart, 134 
Vandervoort, B. F ., 309 
Van Meter, W. S., 106, 143 
Vansickle, Jesse, 101 
Vauban, Marquis de, 8 
Veal, Jesse H. , 223 
Vermilion River, 138 
Veterans Administration, 224 
Vicksburg, Miss., 114 
Viet Nam, 226 
Vi go Ordnance, 221 
Vincennes , Ind., 11,48, 138, 140,240, 252-53 
Virginia, State of, 7-10, 24, 26, 40-41, 103, 113 
Voorhis , Daniel , 210 
Vultee Aircraft Corporation, 213 

Wabash Basin Coordinating Committee, 273 
Wabash Island Bar, 86 
Wabash Navigation Company, 139; see Grand Rapids , Wabash River 
Wabash River, 1, 4, 10-11, 34, 71, 137, 193; navigation improvements, 137-42, 240-41, 

246; 308 Report, 20L floods , 252-53; flood conb'ol, 252, 255, 259-62, 273-74; see 
Grand Rapids, White River, Indianapolis Engineer District, and names of projects 
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Wabash River Basin Comprehensive Survey, 275 
Wabash River Improvement Association, 240-41 
Wabash River Ordnance, 216 
Wakefield, A. G. , 181 
Wakeman Hospital, 221 
Walbach , John De Barth, 16 
War, see Defense, Military Mission, and names of wars 
War of 1812, 19, 27, 32, 50, 70: effects on \yaterways policies, 39-40, 57, 60 
Warping, 29 
Warren, James G. , 308 
Washington, D . c., 98, 114, 113, 160, 204: see Chief of Engineers 

INDEX 

Washington, George, 9, 15, 19, 31; views on navigation improvements, 9-10, 38-39, 58, 
138,240,275 

Washington , steamboat, 32: sketch of second Washington, 33 
Waste-water management, 271-72, 274 
Watauga, dredge, 232 
Waterborne Commerce, early trade on Ohio, 12-15, 21-37: effects steamboat trade, 36-37: 

relation to national defense, 39-40: Ohio River tonnage in 1827, 74: tonnage in 1842, 
88-89: tonnage in 1850s, 101-02: Engineer project benefits to, 86-87: Civil \Yar trade, 
103, 105, 114: at Louisville, 119, 175: on Wabash , 138-42, 240: on Green River, 
142-47, 241-43: on Kentuck~' River, 147-51, 244-46: on Tradewater Riwr, 151-53, 
244: during First World War, 211-12: decline of, 136, 151, 170, 178-80, 188-89: 
renaissance of, 227-51; see Coal Trade, Foreign Trade, Indush-y, Economics , ::\aviga
tion 

Waterloo, 41 
Water Pollution Control Act of 1961, 271 
Water power, 70-71, 73, 137,176-78: see Hydroelecb-ic power 
Water Quality, 3, 168, 267, 269-73, scc Pollution 
Water resource development, 3, 98-99, 193, 266, :272-80: see Comprehensin' Program, 

~lultipurpose Projects 
Water supply, 99, 168, 2:27, 264, 267, 269-70, 273 
Waterways , scc Navigation, Navigation Improvement, \Yaterborne Commerce. and 

names of sb-eams 
Watson, James E. , 188 
W. B. Tcrru , steamboat, 104 
Weitzel , Godfrey, 3, 122-31, 133, 137, 139, 151, 160-62, 164-65, 168, 175-76. :27S: pOl-b-ait, 

124 
Weitzel Lock, see LOllis\·iIle and POltland Canal, St. ~lary's Falls Canal, ~lc_\lpine 

Locks and Dam 
Welc:h , Sylvester, 99, 118, 148 
Welland Canal , 65 
Wesst'ls , Robert R. , 308 
West, Edward, 31, 147 
\\Icstcnt Ellgillccr, steamboat, :3:2-37, ~ L 147 
Weste rn Rive rs, SCI' Office ()f, and names of rin'rs 
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Wes t Fork (Mill Creek) Lake, 266-67 
West Indies, 26 
West Point, Ky., 174, 204 
West Point, military academy, 16-18,80, 158, 209 
West Virginia, State of, 7, 103, 225-26 
Wharton, Samuel, 15 
Wheeling Steel, 188 
Wheeling, West Va., 41, 52-53, 83-84, 98-99, 103-04, 169, 174, 180 
Whig Party, see Politics 
Whistler, George, 71 
White, Canvass, 64-65, 99, 118 
White River (Ark.), 75 
White River (Ind.), 138-40, 252, 259-62, 273: see Wabash River 
Whitewater River, 266-67 
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Wickets, 162-64, 175, 178, 182, 185, 227-32,235: photos, 163, 167; sec Movable Dams, 
Boule gates, Bebout wickets, Chanoine, Ohio River Canalization Project 

Wickliffe, Charles A., 43-44, 77 
Wilkes, Gilbert Van B. , 201, 308 
Wilkinson, James, 16,25, 29, 59, 147 
Wilkinsonville, see Cantonments 
Wilkins, William, 83 
Willard, Rees W., 216 
William, Presto ll Dix, snagboat, 144 
Williams, Jonathan, 6, 16-18, 22, 24,44: portrait, 17 
Williamson, Thomas T. , 89 
Willis, Albert S., 132 
Windom Committee, 165 
Wing dams (also Spur Dikes), 43, 46-56, 74-75, 82, 84, 86-87, 91-93, '97,119,140, 147,156, 

160, 174: photos, 47, 81, 161; see Navigation Improvements, Stephen H. Long, 
Grand Chain, Cumberland Dam 

Wisconsin, State of, 263 
Wolf Creek Reservoir, 259 
Woodbury, Ky. , 145, 232 
Wood, John A., 162 
Wright, Orville, 211 
Wright-Patterson Air Force Base, 204, 210, 211, 217, 220, 225 

Yellowstone National Park, 135, 195 
Yoder, Jacob, 24 
Yonne River, 162 
Young, Hugh, 41 

Zebra, snagboat, 156 
Zelore & Hines Shipyard, 77 
Zinn, George A., 308 
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